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McBride-Ratcliffand Associates, inc.
Geotechrucal Consultants
7220Ungtry Houston. Texas 77040 713-460-3766 Hay 30. 1986

MRA Pro jec t No 8 5 - 3 1 7

Koppers Company, Inc .
1940 Koppers Building
436 Seventh Avenue
Pittsburgh. Pennsylvania 152 19
ATTENTION: Dr . James R . Campbel l

Previously Opera ted Propert i e s
SUBJECT : Shallow Auger Boring Study

Subtask 2D - Subsurface Soil Sampling
South Cavalcade Site
Houston , Texas

Pre s en t ed here is the report of our shallow auger boring
study at the South Cavalcade Site in Houston , Texa s . This
report is submi t ted in response to Subtask 2D of the EPA
South Cava l cade Site Work Plan and was conducted in general
accordance with Sect ion 4.2 of the Koppers Field Sampling
and Analyt ical Plan dated October 1 9 S 5 . A draft report was
submitted on May 19, 1986 for Koppers review.
A total of 139 shallow auger borings were drilled to an
average depth of 8 ft. Evaluation of the shallow auger
bor ing data and the soil surrogate tes t results did not
indicate the presence of potential significant soil contami-
nant source areas at the locations drilled for this study.
We apprec iate this opportunity to be of service to Koppers
Company .

Sincerely,
McBRIDE-RATCLIFF AND ASSOCIATES , INC.

CO
vO
OJ
Co

William R. Tobin,
Pro jec t Manager

P . E

J. L . Ireland, C . P . G .
Vice Pres ident

WRT:JL I ; k c
Copies Submitted - 5
Rev. 1 ( 5 - 3 0 - 8 6 )
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A shal low auger boring study was conducted at the South
Cava l cade S i t e to evaluate potential on- s i t e soil contami-
nant source locat ions and to ass i s t in the location of
future deep soil borings. A total of 139 auger borings
vcre completed to an average depth of about 8 f t. The
sha l low auger borings were located in the 15 des ignated
areas bel ieved to be assoc ia ted with previous wood treat ing
and coal tar disti l lation facil it ies and operat ions areas
as outlined in the EPA ttork Plan. In addit ion, the shal low
auger borings were also located in areas of general subsur-
face e l e c t romagnet i c anomalies ba s ed on our e lectromagnet i c
geophysical survey (MRA Report No . 8 5 - 3 1 7 , dated Dec embe r2 7 , 1 9 8 5 ) .

At leas t one soil samp le was obta ined at each shal low auger
boring locat ion for soil surrogate te s t i ng . Soi l surrogate
t e s t i ng inc luded meta ls screening with an X-ray f luores-
cence ana lyzer and headspace measurements for total organic
vapors with a photoionizat ion ana lyzer .

Evaluat ion of the shal low auger boring data and the soil
s u r r oga t e t e s t results did not indicate the presence of
potential s ign if icant soil contaminant source areas at the
locat ions drilled for this study.

• A/lcBride-fcatc/iff and Associates. Inc. •
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The shallow auger borings were located in the 15 designated
areas specif ied in the EPA Work Flan. These areas were
de l ineated from historic aerial photographs and generally
correspond to previous wood treating and coal tar disti l la-
tion facil it ies and operations areas . In addition, several
shal low auger borings were located in areas of general
subsurface electromagnetic anomalies based on our electro-
magnetic geophysical survey (HRA Report No. 8 5 - 3 1 7 , dated
December 27, 1 9 8 5 ) . The shallow auger boring locations are
presented on Figures 2 and 3. Also referenced on Figures 2
and 3 are the interpreted boundaries of the 15 des ignated
Work Plan a r e a s , and the approx ima t e locat ions of the
general subsurface e lectromagnet ic anomal ies . The shallow
auger boring identification numbers are c ro s s - r e f e r en c ed to
the 28 areas shown on Figures 2 and 3.

m
CO
\oCM
oo

Dril l ing and sampling procedures were conducted in general
accordance with S O P - H W F - 0 1 , Soi l Auger Boring and Sampling
Pr o c e d u r e s , inc luded in Append i x A. Preliminary field
no t e s r e c o r d e d by our field geo log i s t are included in
App e n d i x B . The i n f o rma t i o n i n the f ie ld no t e s i s
cons idered preliminary and may be sub ject to change .

Drill ing Froce.d-Ures
The shal low auger borings were drilled using so l id-stem dry
auger methods with an al l-terra in Geospa c e B - 2 5 0 auger r ig
to an average depth of 8 ft. The auger boring depth was
general ly limited to 8 ft because of limitations of c lass i-
f icat ion from soil cutt ings and to avoid penetration into
the shallow sand unit and to reduce the potential for cross
contamination. At the raquest of Koppers and the EPA, 13
shallow auger borings were advanced to depths of 10 to 14
ft to penetrate the shallow sand unit. The augers were
advanced in 2- f t increments and visual classification of

•McBride-RatcJiff and Associates, inc.-
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soil type was made by our field geologist based on the soil
cuttings obtained from the auger flights. Notations were
also made vhere visually contaminated soils and not iceable,
d i st inct soil odors were encountered. Soil boring logs
were prepared based on visual soils classif ication and are
presented subsequent to this report.

Soil Sampling
One soil sample was generally col lected from each shallow
auger boring that did not encounter an underground obstruc-
t ion. At several auger boring locat ions, addit ional soil
samples were obtained generally where changes in soil type
or visual soils contaminat ion were encountered .

The soi l samp l e s were ob ta i n ed by our f ie ld geologist
d i rec t ly from the auger f l ights by us ing a disposable
wooden tongue d ep r e s s o r . The soil samples were p laced into
d e t e r g e n t -w a s h e d , 16 oz . g l a s s j a r s , with Tef lon- l ined
l ids. Each jar was labeled with a sample identif ication
number , samp le d ep t h , d a t e , and t ime. Fie ld headspace
measurements of total organic vapors were obta ined by using
an HNU photo ion izat ion analyzer equipped with a 1 0 . 2 eV
probe .

Decontaminat ion
The boreholes were generally backfi l led with dry benton i te .
Auger flights were cleaned between each borehole by using a
h i gh -p r e s s u r e , hot water spray. Ir. addit ion, the auger
drilling rig was also cleaned with a high-pressure, hot
water spray at the end of each work day. Soil cutt ings,
decontaminat ion wash wat e r , and d i sposab l e i tems were
col lected and temporarily stored onsite in a secure area.

CO
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C\Joo

•McBnde-Ratcliff and Associates, Inc.
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ratory

ident if icat ion

Hea d s p a c e mea s u r eme n t s o f

». —.... -. a j
laboratory headspace measurements ,
ed r»" « * . ^-- » - •

. . ..^
The calibrations are based

a span potent iometer sett ing which
con c en t r a t i o n s

_ _ _ _ »ry«iiiuix u. The reported field and
laboratory headspace measurements shown on the boring logs
have b e e n c o n v e r t e d bv » n n«_ __..«.* e»uuwn on the boring logs
have b e e n c o n v e r t e d by a 0 . 9 2 r e s p o n s e fa c to r f o r
equivalent naphthsl««* * ~ - - - - * -equivalent naphthalene eo.c.ntr.tion.!
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The headspace results are reported as total organic vapors .
These values are to be considered as relative indications
of the presence of potential contaminants for the purpose
of sample screening only. Prec i se quantitative analysis of
volatile organic compounds is not applicable to photoioniza-
tion detection methods and depends on compound sensitivity,
t empera ture , vapor pre s sure , ionization potential, head-
space volume, e t c . The photo ionizer will also detec t some
trace inorganic gases that may not be suitable as contami-
nant ind icators .

Soi l Surrogate Meta l s Screen ing
Qua l i t a t i v e surrogate meta l s s c r e en i ng for the shallow
auger boring soil samples was conducted using a Columbia
Scient if ic Industr ies Corporat ion (CS I ) X -Me t 840 portable
X-ray ana lyzer . In genera l accordance with the EPA Work
P l a n , the fo l lowing me t a l s were included in the sample
s c reen ing : ar sen i c , chromium, copper , lead, and z inc . The
X- r a y analyzer was cal ibrated by CSI based on compar i sons
with me ta l s concentrat ions measured by atomic absorpt ion
t e chn i que s . Laboratory quality assurance/qual i ty control
(QA/QC) methods and machine detect ion limits were evaluated
by HcBride-Ratcl iff and Assoc iates (MRA) . Documentation of
the X-ray f luorescence calibration data has bee * submitted
i n MRA Report No . 8 5 - 3 1 7 , dated May 14, 1 9 8 6 .

Sample preparation for soil surrogate metals screening typi-
cally cons i s ted of the following general s t ep s :

00
CO

Oo

1 . Manual homogenizat ion
2. Oven drying
3. Grinding
4. Sieving

•McBhde-Raicliff and Associates, Inc.
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The prepared samp le s were then sub jec ted to a 100 mCl
C m - 2 4 4 source fo r 200 s e cond s . X-ray intensities were
recorded for: arsenic, chromium, copper, lead, zinc, and
backscattered radiation. A standard deviation of counting
stat ist ics was also recorded for each measurement . Detai l s
of the procedures used for sample preparation and machine
ope ra t i o n ar e g iven i n S O P - H W C L - 0 3 , Method o f X-Ray
F l u o r e s c e n c e Ana lys i s of Me ta l s in So i l , included in
Appendix D .

Append i x E p r e s e n t s a compute r i z ed sutnmary of the soil
surrogate meta l s test resu l t s . The surrogate meta ls tost
resu l t s are organ ized by sample area de s i gna t i on s . Also
included in the summary are the calcu lated machine d e t e c -
tion limits an« the standard deviat ion for each measure-
ment . The standard deviation is reported as the greater of
the s tandard deviat ion from the cal ibrat ion mode l and the
standard deviation of counting stat i s t i c s .

The reported soil surrogate meta l s data are cons idered as
qua l i ta t ive I nd i c a t o r s of se l e c t ed meta l s relative to a
knovn me ta l s t a n d a r d in a soi l matr ix , and may not be
directly comparable to meta ls analys is by atomic absorpt ion
t e c h n i q u e s . Po t e n t i a l i n t e r f e r i n g compounds ( i . e . ,
calc ium, iron, and rubidium) and the relatively low range
in m e t a l s c o n c e n t r a t i o n s resu l t in a genera l ly high
detect ion limits and large values for standard deviation.
Qual i ta t ive eva luat ion of the surrogate data should be
based on a stat i st ica l approach .

CO
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CONCLUSIONS

Evaluation of /the shallow auger boring data and the soil
surrogate tef it results did not indicate the presence of
potential significant soil contaminant source areas ( i . e . ,
c r eo so t e saturated soi ls, s ludges, free hydrocarbons) at
the locat ions dri l led for this investigation. However ,
c r e o s o t e odo r s were noted at 80 sha l low auger bor ing
loca t ion s . \s Visual car materials and oily res idues were
noted at 15 shallow auger boring locat ions . "V*-**- '^ Wr^

u*wj. ^Q<xiA V £*«»-_—————————
A r ev i ew of the h e a d s p a c e m e a s u r em e n t s i nd i ca t e s that
abnormal ly high readings (greater than 100 ppm naphthalene
equ i va l e n t s ) were ob ta i n ed a t 15 sha l l ow auger bor ing
locat ions at the north port ion of the s i te in Area s A0 1 ,
A 0 2 , a n d A 2 5 . I n mo s t c a s e s , c r eo so t e odors were n o t
r e p o r t e d fo r s amp l e s with high h e a d s p a c e mea s u r emen t s .
Simi lar observat ions were documented at five boring loca-
t i on s f rom the prev ious Cava l cade Contaminant Survey by
Camp , D r e s s e r & HcKe e dated July 1 1 , 1 9 8 3 , The cause for
the abnormal ly high head spa c e measurement s Is unknown at
this t ime .

An initial compar ison of the headspace measurements indi-
ca te s that the laboratory re spon s e s were typically greater
than the field r e s pon s e s . This trend may indicate that the
re lat ive ly more control led laboratory condit ions and the
longer hold t imes may provide a more accurate sample head-
space measurements than compared to field measurements .

o
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VICINITY MAP
KOPPERS SOUTH CAVALCADE SITE

HOUSTON. TEXAS

FIGURE 1
FILE: 85-317

SCALE-MI.
0 0.26 0.6

•McBnde-Katcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-AOI-ABOI
PROJECT NO.: 85-317
CLIENT: Hoppers Company, Inc.
LOCATION :

GROUND ELEVATION •

SOIL CLASSIFICATION
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Light gray VERY SANDY CLAY (CL)
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Bottom <? 8'
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A01-AB02
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Dark brown SANDY SILT (ML)

w/roots

Light gray SANDY CLAY (CL)
w/sanrf pockets & creosote odor

-wet sand pockets § 5'

Bottom @ 8*

SAMPLE IDENTIFICATION
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO. : SCK-A01-AB03
PROJECT NO. : 85-317
CLIENT: Koppera Companyt Inc,

FIGURE NO. I

LOCATION:

GROUND ELEVATION :
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS

£ 3S* °33 ul j HSo f a . - *

BORING NO. : SCK-A01-A004
PROJECT NO.: 85-317
CLIENT^ Koppers Company. Inc.
LOCATION:

GROUND ELEVATION:

SOIL CLASSIFICATION
Broun CLAYEY SAND (SC) "FILL1

FIGURE NO.I
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T - 3 In. THJN-WALLED TUBE
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DATE COMPLETED: 2-3-86

*-3-86
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LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A01-AB05
PROJECT NO.: 85-317
CLIENT: Koppers Company. Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
0 .25 ' Asphalt paving
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m
-i

100*

o
£

3

DATE STARTED; 2-3-36
DATE COMPLETED: 2-3-86
DATE (SHOUTED: 2-3-86
DRILLER: MRA

X)

M

O

ates. Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO.:
PROJECT NO,

SCK-AOI-AB06
85-317 SURROGATE ANALYSES

Koppers Company, Inc.

GROUND ELEVATION:

SOIL CLASSIFICATION

0 . 7 5 ' Cement stabilized shell "FILL"

Broun S1LTY SAND (SM) "FILL*

Light gray SASDY CLAY (CU
Wtreosote odor

w/sand pockets below 4*

SAMPLE IDENTIFICATION
DATE STARTED:

WATER DEPTH. FT~| CAVED DE_PTH. FT | DATE COMPLETED : 2-3-86s-itn. SPLIT-BARREL
A-AUGER

DATE GROUTED:

002699
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LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SSTE

HOUSTON. TEXAS
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L.
V
A

' 1r-

yt

$iii%
$
&
•if

SA
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MP

LE
 

j
DE

PT
H

*

SP
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0
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| BORING NO.: S
PROJECT NO.:
CLIENT: Kopper

CK-A01-AB07
85-317

s Company t Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0 .25 ' Asphaltic paving
0 . 7 5 ' Cement stabilized

Brown CtAYEY SAND (SC)
w/creosote odor

%hell "FILL"

"FILL"

Light grayish brown SANDY CLAY <CL)
v/aand pocttets & creosote odor

-wet $ *

-light gray & very sandy @ 6'

Bottom @ 8'

SAMPLE IDENTIFICATION
T - 3 In. THIN-WALLED TUi
0-2 In. SPLIT-BARREL
A - AUQEH

t DATE..
2-3-86

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 U

l)

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1354

WAtfifl DEPTH, FT

Dry
CAVED DEPTH, FT

7.0

CO
PP

ER
 C

Cu
)

BDL

DATE
DATE

3a.
o
Ul

222

cM
O£N

35

3

TO
TA

L 
AR

OM
A

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING, PPM

B

200+

o
Ulu.

5

STARTED: 2-3-86
COMPLETED: 2-3-86

DATE GROUTED: 2-3-86
DRILLER: MRA
TECHNICIAN: P. Moore

O
Or-
CM
oo

• •••
J —————————————— —————————— Stmr ftflrnf Mr ffntrllff inrt fl -rnrlntTT Inr ——— ™™ — . „„„..,„„„ . .. — ™-*™r-, —— **
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON,TEXAS
SURROGATE ANALYSESBORING NO. :

PROJECT NO, : o£ IflF.ADIHQ. PP"

,,_,«£! LOCATION:
0- t I H *3 B 5 u GROUND ELEVATION:

SOIL CLASSIFICATION

0 . 2 5 ' Asphaltic paving
0 . 7 5 ' Cement stabilized flhell FILL

Brown SILTY SAND (SM) "KILL"
We lay pockets

Light gray SANDY CLAY (CL)
Wsand pockets, creosote odor

- light gray and tan

_^ DATE STARTED: 2-3-86
CAVEDi DEPTH. FT I DATE COMPLETED : 2-3-S6

? I DATE OBOUTED: 2-3-86
SAMPLE IDENTIFICATION

T - 3 In, TKUt-WAUED TUBE
3-2ln . SPLfT-BARftEL
A -AUQEft

McBride-Ratcllf f and Associates, Inc.

002701



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS

DE
PT

H. 
FT

.

- 2 -

. 4 _

. 6 .

_ 8.

- 1 0 -

- 12-

1
*. •• .

c':'

iV%I
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SA
MP
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S

01A

SA
MP

LE
 

1
DE
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H

c.

SP
LIT

 (3
) 

j
DU

PL
fC

AT
E (

0) 
1 BORING NO.: SCK-A01-A

PROJECT NO.: 85-317
CLIENT: Koppers Conoan

B09

y, Inc.
LOCATION :
GROUND ELEVATION:

SOIL CLASSIFICATION
Brownish gray VERY SILTY SAND (SH)

w/roots

Light gray VERY SANDY CLAY (CL)

-u/wet sand pockets below 4 1

Bottom @ 8'

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

s)

BDL
CH

RO
MI

UM
 (C

r)
BDL

SAUPLE IDENTIFICATION WATER LEVEL DATA
T - 3 In. THIN-WALLED TUBE D*T6 TIME
a - 2 IA. SPLIT-BARREL
A - AUGER

2-4-8.. 1 103
WATER DEPTH. FT C*VED DEPTH, FT

7 . 4 7 . 6

CO
PP

ER
 (C

u)
BDL

oa,
o
tu

2 10

cN
o
N

BDL

TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

N*.
 P

PM HEADSPACE
READING, PPM

CD4

i

O
UJ£

0

DATE STARTED: 2-4-86
DATE COMPLETED : 2-4-86
DATE GROUTED: 2-4-86
DRILLER : KRA
TECHNICIAN: P. Moore

C\!
O

<M
O
O

002702



IIIII
II1IIIIIII1II1

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
P
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BORING NO. : SCK-A01-AB10
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0 , 2 5 ' Asphaltic paving
0 .75 ' Cement stabilized shell "FILL"

Brown SANDY SILT (ML)
w/creosote odor

Brownish gray SANDY CLAY (CL)
w/creosote odor

-w/sand pockets below 4'

-light brownish gray & wet @ 6'

Gray SILTY SAND (SM)
w/oil spots & creosote odor

Bottom § 12'

SAMPLE IDENTIFICATION
T - a In. THIN-WALLED TUBE . OATE __
S-2ln . SPLIT-BARREL
A-AUQER

2-5-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

"m<
OzUI
DC<

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME WATER DEPTH, FT CAVED DEPTH. FT
1 125 5.5 10

CO
PP

ER
 (C

u>

BDL

3
o<tuJ

BDL

M
OZR

81

O.I

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N!,

HEADSPACE
READING. PPM

cr<_i

4

oyu.

3

DATE STARTED: 2- 5-86
DATE COMPLETED : 2-5-36
DATE GROUTED: 2-5-86
DRILLER: MRA
TECHNICIAN: P. Moore

^^
O
r-
Cvl
oo

McBrlde-Ratclif f and Associates.. Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO.: SCK-A01-*>
PROJECT NO.: 85-317
CLIENT: (Coppers Corapan

Bll

y, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0.25 1 Asphaltlc paving
0.75 ' Cement stabilized shell "FIU"

Gray SANDY SILT (ML) ' FILL"

Light gray SANDY CLAY (CL)

-light gray fi tan v/sand pockets below 4*

-w/wct sand pockets $ 6'

Bottom 0 8 1

&AMPLE IDENVIFICATION
T - 3 In. THIN-WALiED TUBE D*T£
s - 2 in. SPLIT-BARREL
A -AUGER

2-5-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

a>

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1255

WATER DEPTH. FT CAVED DEPTH, FT
7 .3 7 .5

CO
PP

ER
 (C

u)

BDL

3Q.
O<111_l

165

N
Oz
N

BDL

Xa£

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
N*,

HEADSPACE
flEAUINO, PPM

a
j

0

3uit

0

DATE STARTED: 2-5-86
DATE COMPLETED: 2-5-86
DATE GROUTED: 2-5-86
QRH.LER: HRA

^r
or-
CM
O
O
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A02-^
PROJECT NO.: 85-317
CLIENT: Koppers Companj

U01

f, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray and dark gray very

w/roots
SANDY SILT (ML)

Light gray SANDY CLAY (CL)
w/sand pockets

-light gray and tan @ 6'

-wet @ 8'
Bottom @ 8'

8AMPLE IDENTIFICATION
T - 3 In. THIN-WALLED TUBE _DATE
8-2fn . SPLIT-BARREL
A-AUQEH

1-31-&6

FlGuHE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
r)

BDL

WAtER LEVEL DATA
TIME
0925

WATER DEPTH, FT CAVED DEPTH. FT
7.8 8

CO
PP

ER
 (C

u)
BDL

Sa
o
(U

140

N
Uz
N

BDL

pi

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
NS

,

HEAD8PACE
READING, PPM

to

20

o
U
U,

0

DATE STARTED : 1-31-86
DATE COMPLETED : 1-31-86
DATE GROUTED: 1-31-C6
DRILLER : HRA
TECHNICIAN: *• Moore

LT\
O

CM
O
O

McBride-Ratclif f and Associates, Inc.

002705
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A02-AB02
PROJECT NO, : 85-317
CLIENT: Koppers Company, Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray and dark gray very

w/ roots
SANDY SILT (ML)

Light gray and tan SANDY CLAY (CL)
w/sand pockets

Bottom @ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

An
SE

NtC
 (A

s)
BDL

CH
RO

MI
UM

 (C
r)

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3
8 -2
A-A

In,
n.
JQ

THIN-WALLED TUB
SPLIT-BARREL
En

f DATE TIME
1-31-86 0955

WATER DEPTH, FT
Dry

CAVED DEPTH. FT
7

CO
PP

ER
 (C

u)

BDL

a&
O<w

249

cM
Oz
N

B1)L

TO
TAL

 AR
OM

ATI
C

HY
DR

OC
AR

BO
N*. 

PPM HEADSPACE
READING, PPM

m<_j

70

Q
UC

0

DATE STARTED: 1-31-86
DATE COMPLETED: 1-31-86
DATE GHOUTEO: 1-31-36
DRILLER : MRA
TECHNICIAN: P. Moore

vO
Or^
CM
O
O

McBride-Ratcllf f and Associates, Inc.

002706
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
[

SA
MP

LE
Oe

PT
M

1

(
SP

LIT
 (3

)
DU

PL
IC

AT
E (

0)
BORING NO. : SCK-A02-AB03
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION

Gray and dark gray very SILTY SAND (SM)
w/roots

"FILL" to 0.5'

Brownish gray SANDY CLAY (CD
u/sand pockets

-light gray and tan @ 41

-wet sand pockets below 5'

Bottom @ 8'

SURROGATE ANALYSES
METALS, PPM

•<
o
Ul
CC

BDL

CH
RO

MI
UM

 (C
rl

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 fct. THIN-WALL2D TUBE OATE TIME WATER DEPTH, FT CAVED DEPTH, FT
S-2lft. SPLIT -BARREL
A - AUOER

1-31-86 1023 Dry 7.6
1-31-86 1027 7 7.6

CO
PP

ER
 (C

uJ

Bill.

oa.
o
UlJ

152

M

O
N

BDL

DATE STARTED :
DATE COMPLETED :
DATE GROUTED:

,1

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
N!.

FIGURE NO

HEAOSPACEREADING. PPK

m<

1

o-Jtu
U.

0

1-31-86
1-31-86
1-31-86

DRILLER : HRA
TECHNICIAN: P. Moore

o
Cvj
o
O

McBrlde-Ratclif f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO- : SCK-A02-
PROJECT NO. : 85-317
CLIENT: Koppers Corapan
LOCATION:
GROUND ELEVATION:

SOIL
Dark gray very

AB04

y.Inc.

CLASSIFICATION
SILTY SAND (SM) "FILL"

Gray very SILTY SAND (SH)
u/roots

Brownish gray SANDY CLAY (CL)
u/sand pockets

-w/wet sand pockets below 3 . 5 '
-brownish gray and tan @ 4'

Bottom @ 8'

8AMPLE IDENTIFICATION
T - 3 In.
9 * S In.
A~AUG

THIN-WALLED TUBE
SPLIT-BARREL
EH

DATE
1-31-36

•^••••^^•••l**

FtQURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 tC
r>

BDL

WATER LEVEL DATA
TIME

1057
WATER DEPTH. PT CAVED DEPTH, FT

7 . 5 7 . 7

CO
PP

ER
 (C

u>

BDL

3a.
o
Ui

1/ 1

N
O

BDL

TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

N*.
 P

PU HBADBPACE
REAOINj, PPM

03

200+

FIE
LD

0

DATE STARTED: 1-31-86
DATE COMPLETED : 1-31-86
DATE GROUTED; 1-31-36
DRILLER : MRA
TECHNICIAN: P. Hoorc

COo
CM
O
O

McBrfde-RatclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON. TEXAS
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——
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ST
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fU

PH
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*
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L
>
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A
•>
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I

\
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\i

SA
M
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01A

P

«

SP
LIT

 <3
>

DU
PU

CA
T£(

D>
BOflINQ NO. : SCK-A02-AB05
PROJECT NO. : 85-317
CLIENT: Koppern Company, Inc.
LOCATION:
GROUND ELEVATION:

SOIL CLASSIFICATION
Dark gray SILTY SAND (SM) "FILL"

w/rubble

Light gray very SANDY CLAY (CD
w/sand pockets

-brownish gray and tan below A1

SAMPLE IDENTIFICATION
T-airt . TMW-WALLED TUBE DATE
8- 21ft, SPLIT-BARREL
A - AUQER

1-31-86

Bottom @ 8*

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

•<
o
X111
ee<

BDL
——

——
——

——
——

— 1
CH

RO
MI

UM
 (C

r)
BDL

WATER LEVEL DATA
TIME

1 129
WATER DEPTH, FT CAVED DEPTH FT

Dry 7 .4

CO
PP

ER
 C

Cu)

29

3a
o
HI

242

Nw
O
K

BDL

.1

TO
TA

L A
RO

iKA
T

HY
DR

OC
AR

BO
N*,

HEA08PACEnEADINU, PPM

CD
*J

200+

3*

11

DATE STARTED: 1-31-86
DATE COMPLETED: 1-31-86
DATE GROUTED: 1-31-86
DRILLER : MRA
TECHNICIAN; P, Moore

ON
O
r~_
C\!
Oo

McBrlde-RatclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATIONSOUTH CAVALCADE SITE

HOUSTON, TEXAS
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CORINQ NO. : SCK-A02-ASQ6
PROJECT NO . ; 65-317
CLIENT; Hoppers Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL
Gray and white

w/shells

CLASSIFICATION
SAND (SP) "KILL"

Gray SANDY CLAY (CL)
u/sand pockets

-light brownish gray and tan @ <*'

-tan anil light gray ? 6'

-wet @ 8'
Bottom 0 8'

SAMPLE IDENTIFICATION
T - 3 tn. THlN-WALi.en Time ...P*,^
S-2(f l . SPLIT -0»qn EL
A - AUGER

1 -31-06

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

«J

BDL

CH
RC

MI
UU

 C
O)

——
——

——
——

——
——

BDL

WATER LEVEL DATA
TIMF,
1306

WATER DEPTH, FT
7 . 4

CAVED DEPTH. FT

7 . 6

CO
PP

ER
 {C

iO

BDL

**£w
O
UJ

BD1.

1
O
M

BDL

p«nflC 01< °f °MX

HEAD8PACE
READINQ, PPM

3

109

i

0

DATE STARTED: 1-31-86
DATE COMPUTED: 1-31-86
DATE GROUTED: 1-31-86
DRILLER : MRA
TECHNICIAN: P. Moore

O
v-
r—
CMoo

JHrMcBrlde-flatcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON, TEXAS
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BORING NO.: SCK-A02-AB07
PROJECT NO. : 85-317
CLIENT; Koppern Company, Inc.
LOCATION:
GROUND ELEVATION :

SOIL CLASSIFICATION
Dark gray VERY SANDY SILT (Mi.) "FU,L"

Light gray ollglitly EILTY SAND (SMJ

Light gray and tun SANDY CLAY (CL)
w/sand pockets

-w/w(!'. sand pocketn below 5'

Bottom @ flp

SAMPLE IDENTIFICATION
T - 3 in. THIK-WALLEO TUHK *3£fHL
& - 9 In. SPLfT-BAflflEL
A - AUQER

1-31-86

FICiURE NO.

SURROGATE ANALYSES
MGTAI.8. PPM

AR
SE

NIC
 (A

iJ

BDI.
CH

RO
MI

UM
 f C

r)
HDL

WATER LEVEL DATA
TIME

1338
WATBH DEPTH, FT

7 . 1
CAVED DEPTH, FT

7 . 2

CO
PP

ER
 fC

e*

BDL

Sa
o3

162

§u8

HDL

of

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
N!,

HEAOSPACE
READIWO, PPM

m
-j

ll/i

FIE
LD

86

DATG STARTED: 1-31-86
DATB COMPLGTED : 1-31-86
DATE dBOUTED: 1-51-86
DRILLER: HRA
TECHNICIAN: P. Moore

Oo

McBHde-l?atellf f and Associates, Inc.
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LOO OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON, TEXAS
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• 2
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- 8-

~ — .

- 10 '

• 1 2 -
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>
*
f
>4%i
iVX*iî
1

1

01A

•

7

!
SP

LIT
 <3

)
OU

PU
CA

TC
iO

I
BORING NO. : SCK-A02-AB08
PROJECT NO. : 85-317
CLIENT: Koppore Company, Znc.
LOCATION :
GROUND ELEVATION:

SOIL CLASSIFICATION
Dark gray and brown SIUY SAND (SH) "FILL1

w/8olldified tar

Gray and light gray SANDY CLAY (CL)

-w/sand pockets below 2'

-light gray and tan @ 4 '
w/creoaote odor

• w/creoaotc odor @ 6'

-w/c r e o a o tG odor @ ?'

Bottom & 8'

SAMPLE IDENTIFICATION
T - 3 ft. THIN-WALLED TUBE OATG
S-ain. ftPUT-aARREL
A - AUQER

1-31*86

FIGURE NO.

8URROQATH ANALYSES
METALO, PPM

•
w
C)

m
K

BDL

CH
RO

M
IUM

 fC
r>

BDI,

WATER LEVEL DATA
TIME

1419
WATER OEPTHLFT CAVEO DEPTH, FT

7 .4 7 .6

I
ffiui

O

BDL

S0.
o<UJu

148

I
uZN

BDL
TO

TA
L A

RO
MA

TIC
HY

DR
OC

AR
BO

NS
, P

PM HEADSPAOe
RBADIMCI, PPM

m.<

46

1

2

DATE STARTED: 1-31-86
DA'fE COMPLETED: 1-31-86
DATE GROUTED: 1-31-86
DRILLER : MRA
TECHNICIAN: P. Moore

NJ

-~-
M
O
C)

McBrlde-RatclIff and Associates, Inc.

002712



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A02-AB09

85-317
BORING NO.
PROJECT NO. SURROGATE ANALYSES

Koppers Company, Inc.
2 LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION
Dark gray SILTY SflND (SM) "FILL"

w/rubble
Grayish brown slightly SILTY SAND (SH)w/roots

firowish gray and tan SANDY CLAY (CL)
U/sand pockets

-light gray and tan below I*

8AUPLE IDENTIFICATION
T - 3 fcv. tHIH-WALL60 TUflE

TECHNICIAN: P. Moore

McBrlde-RatclIff and Associates, Inc.

002713
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS

u.
I
fl.IUO

2

4 -

6-

8 .

- 10 -

———

12-
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RA

TIG
RA
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^
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-

1\fa
$
$

$
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SA
MP
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01A

SA
MP

LE
DE
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H

5

SP
LIT

 (S
)

DU
PL

IC
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E (
0)

BORING NO.: SCK-A02-AB10
PROJECT NO. : 85-317
CLIENT: Koppera Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION

Brownish gray
w/rubber

SILTY SAND (SH) "FILL"

Brownish gray SANDY CLAY (CD
w/nand pockets

-brownish gray and tan @ 2'

-wet sand pockets @ 7'

SAMPLE IDENTIFICATION
T - 3 in. THIN-WALLED TUBE DATE

A - AUOFift
1-31-86

Bottom @ 8'

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

V

O
Z1U
c

BDL

CH
RO

MI
UM

 C
Cr

)

BDL

WATER LEVEL DATA
TIME

1314
WATER DEPTH, FT CAVED DEPTH, FT

6 . 6 7 . 4

CO
PP

ER
 (C

u)

BDL

oa
O
til

129-

c

OZ

BDL

DATE STARTED :
DATE COMPLETED :
DATE GROUTED:

Z

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
NS

.

HEADSPACE
HEADING. PPM

eo

18 1

o
Ul
IL.

2

1-31-86
1-31-86
1-31-86

DRILLER: MRA

CM
O
O
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
P«A*«kBi.— -.* e*f**~ -rt-* • - . - • »

1-"
tl.

i"*-o.inO

- 2~

- 4-

6-
• • • • •
— ""•

-10-

12-

ST
RA

TIQ
RA

PH
V

•>
V

V
t r
(- «.
. *•
1. n
»•
Vp%
i$%ii1

SA
MP

LE
S

01A

SA
MP

LE
DE

PT
H

7

SP
UT

(S
)

DU
PL

ICA
TE

 (D
)

BORING NO. : SCK-A02-ABX1
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION

Dark gray CLAYEY SAND (SC) "FILL"
V/rubble

Gray SAKDY CLAY (CD
w/sand pockets

-light gray an: tan below 4'

-wet sand pockets 9 5'

Bottom (? 8'

*

SAMPLE IDENTIFICATION
T - 3 (n. THIH'WALLED TUBE DATE _
e - 2 in. SPLIT-BARREL
A-AUOEH

1-31-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

s)

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1544

WATER DEPTH. FT CAVED QEPTH, FT
7.4 7.6

CO
PP

ER
 (C

u)

BDL

3a.
a•fui_i

226

N
Oz
N

BDL

2aS:

TO
TA

L A
HO

MA
T

HY
DR

OC
AR

BO
NS

,

HE ADS PACE
READING. PPM

03<-j

200+

o
w£

5

DATE STARTED: 1-31-86
DATE COMPLETED : 1-31-86
DATE GROUTED: 1-31-86
DRILLER : MRA
TECHNICIAN: P. Moore

in
r-
CM
O
O

McBride-Ratclif f and Associates, fnc.
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BORING NO. : SCK-A03-ABOI
PROJECT NO. : 85-3 17
CLIENT: Koppers Company, Inc.
LOCATION:

GROUND ELEVATION:

SOIL CLASSIFICATION
Dark gray SANDY SILT (ML)

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SURROGATE ANALYSES

METALS. PPM
n . HEADSPACE ,o S: IREAOIHQ. PPM]

ggtt O< a

Brown very SANDY CLAY (CL)

-w/sand pockets & creosote odor below 2'

-brown fi light gray w/W6t sanj kfitgbelow

-light gray & tan below 6'

CM
O
O

Light gray & tan SILTY SAND <SM)
u/oil spots & creosote odor

Light gray & tan CLAYEY SAND (SO
w/oil spots & creosote odor

BDL BDL BDL 147 BDL

Bottom @ 12'

IDENTIFICATION
T-3to.THW-WAU.ED TUBE
8- 2 In. SPLIT-BARREL
A - AUOEFJ

2-6-86"
WATER LEVEL DATA I «., ^——————

^^-T^^^^——rrT^-———————I OATE STARTED: 2-6-86
7-r. j . *T,R OEPTH. rr jJ^aEPmrrj OAT£ COMPLETED: 2^6_86

2-6-86
MHA~

002716



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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— ̂^̂ ~-
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DU

PL
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E (

0)
BORING NO. : SCK-A03-AB02
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION ;

SOIL CLASSIFICATION

Brown SANDY SILT (ML)
w/roots

Light gray & tan SANDY CLAY (CL)
u/sand pockets

-w/oil stains & creosote odor below V

-uat 9 5'

-gray & tan @ 6'

Bottom @ 8 1

SAMPLE IDENTIFICATION
T - 3 ia, THIN-WALLED TUBE DATE
8 - 3 to. SPLIT -BARREL
A - AUGER

2-6-66

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t!

BDL

CH
RO

MI
UM

 (C
O

BDL

WATER LEVEL DATA
TIME

1228
WATER DEPTH^ FT CAVED DEPTH. FT

6 7.5

CO
PP

ER
 (C

u)
BDL

oa.
o<ui_i

BDL

M
Oz
N

BDL

°i

TO
TA

L A
RO

MA
T

Hr
OR

OC
AR

BO
Nt

.

HEADSPACE
READING. PPM

o<

3

o
Uiu.

DATE STARTED : 2-6-86
DATE COMPLETED : 2-6-86
DATE GROUTED: 2-6-86
DRILLER: MRA

r-
r-
CMoo

IWcBride-Ratcllf f and Associates, Inc.
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BORING NO.: SCK-A04-AB01
PROJECT NO.: 85-317

S CLIENT: Koppers Company, Inc.
LOCATION:

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SURROGATE ANALYSES

METALS. PPM

GROUND ELEVATION:

SOIL CLASSIFICATION
0.25 ' Asphaltic paving
1 .25 ' Cement stabilized shall "FILL'

Brovm SILTY SAND (SH) "FILL"

3 I HEADSPACE .[READING. PPul
* «Z zo o

Grayish broun SANDY CLAY (CL)

-tan i light gray w/aand pOclcets

iOU 7

CO

!CM
O
O

BDL BDL 171 BDL

Bottom @ 8'

10-

12-

SAMPLE IDENTIFICATION
T - 3 in. THIN-WALLEO TUBE
a - 2 In. SPLIT-BARREL
A-AUOER

OATE
2-4-f

WATER LEVEL DATA

Dryfsspjss^^-^^rn!
DATE GROUTED: 2-4*86
DRILLER: MRA
JECHNICIAN: P. Moore

86

002718



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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| BORING NO. : SCK-A04-AB02

PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION
0 . 2 5 ' AsphaltJ.c paving
1 .0 ' Cement stabilized shell "FILL"

Brown CLAYEY SAND (SC) "FILL"

Brownish gray SANDY CLAY (CL)
w/sand pockets

-light fcray & tan @ 6'

Bottom @ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

»)

BDL

CH
RO

MI
UM

 (C
r)

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T-31n THIN-WAUtnTIIHF OATE TIME WATEfl DEPTH. FT CAVED DEPTH. FT
S-2tn . SPLIT-BARREL
A - AUQEB

2-4-86 1325 6.5 6 .7

CO
PP

ER
 (C

u>
BDL

DATE

3a.
o
UJ

190

"cN
O

EDL

«i

TO
TA

L 
AR

OM
A

HY
DR

OC
AR

BO
N*

ME ADS PACEHEADING. PPM

a

1

3
E

0

STARTED: 2-4-86
DATE COMPLETED : 2-4-86
DATE GROUTED: 2-4-86
DRILLER ; MRA
TECHNICIAN: P. Moore

CM
O
O

WcBrlde-ftatcHff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A04-AB03
PROJECT NO,: 85-317
CLIENT; Koppere Company, Inc.
LOCATION :
GROUND ELEVATION:

SOIL CLASSIFICATION
0 . 2 5 ' Asphaltic paving | ( H0 . 7 5 ' Cement stabilized shell FILL 1

Brown SILTY SAND (SM) "FILL"

Light gray 4, tan SANDY CLAY (CL)
v/sand pockets

-w/uet sand pockets below 4'

Bottom 0 8'

9AMPLG IDENTIFICATION
T - 3 In. THIN-WALLED TUBE *>*TE
8- 3 In. SPLIT-BARBEL
A-AUQEfl

2-4-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

5
o
1Utaoc

BDL

CH
RO

MI
UM

 C
Cr

)

BDL

WATER LEVEL DATA
TIME

1404

WATER DEPTH, FT
5 .5

CAVED DEPTH, FT
7 . 5

CO
PP

ER
 (C

u)

BD1.

atL
O
_*

106

N
Oz

BDL

o|

TO
TA

L 
AR

OM
AT

HY
DR

O
CA

RB
O

N*.

HEAD3PACE
READING, PP

<_j

0

3
u.

0

DATE STARTED: 2-4-86
DATE COMPLETED : 2-4-86
DATE GROUTED: 2-4-86
DRILLER: MRA
TECHNICIAN: P. Moore

O
CVJ

CM
O
O

McBrlde-Ratcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO. : SCK~A04-ARfU
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BORING NO. : SCK-A04-AB04
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
0.25' Asphaltic paving
1.25' Cement stabilized shell "FILL"

Brown CLAYEY SAND (SC)"FILL"

Gray SANDY CLAY (CL)

-light gray i tan w/sand pockets below
4*

-yet @ 6'

Bottom @ 8*

SAMPLE IDENTIFICATION
T - a in. THIN-WALLED TUBE BATE _
3-ain. flPLtT-BARREL
A-AUOEfi

2-4-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

i
•<
9
tu
1

BDL
CH

RO
MI

UM
 C

Cr)
BDL

WATER LEVEL DATA
TIME ^**c'» •"• • * * • • -••

1447
WATER DEPTH, FT CAVED DEPTH, FT

6.9 7.3

CO
PP

ER
 (C

g)

BDL

21ao
u•J

183

§
o
N

BDL

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
N*. 

PP
M HEAD8PACE

HEADINO, PPM

A)
j

0

3yu.

0

DATE STARTED: 2-4-86
DATE COMPLETED : 2-4-86
DATE GROUTED: 2-4-86
DRILLER: MRA
TECHNICIAN: P* Moore

C\J
r-
CM
O
O

McBrlde-Ratcllffand.
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I LOQ OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON. TEXAS
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BOHJNQ NO. : SCK-A04-AB05
PROJECT NO,: 85-3 17
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION

Gray very SANDY SILT (ML)
w/roots

Gray VERY SAKDY CLAY (CL)
vr/sand pockets

-light gray 9 2 . 5 '

-wet ? 3 .5 '

-light gray 6 tan below 4'

Bottost @ 8'

FIGURE NO

SURROQATE ANALYSES
METALS. PPM

*<
u
Ulma

BDL

CH
RO

MI
UM

 (C
r)

BDL

6AMPLE IDHNTIFICATION WATER L6VEL DATA
T - 3 Ift. THIN-WALLED TUBE DATE TIME
S - 2 In. flPLIT-aAHflEL
A - AUOtH

2-4-86 1530
WATER DEPTH, FT

6.8
CAVED DEPTH, FT

7 . 5

CO
PP

ER
 <C

u)

BDL

3a.
a3

H6

N
O
N

BDL

,1

TO
TA

L 
AR

OM
A1

HY
DR

OC
AR

BO
N*.

HEAD9PACEREADING. PP

a
-j

0

3yu.

0

DATE STARTED : 2-4-36
DATE COMPLETED : 2-4-86
OAT6 GROUTED: 2-4-86
DRILLER: MRA
TECHNICIAN: P. Moore

CM
CM
r-
CM
Oo

McBrtde-RatcHf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON, TEXAS

BORING NO. : SCK-A04-AB06
PROJECT NO. : i iS-317
CLIENT: Koppers Company, Inc . _
LOCATION:

GROUND ELEVATION:

SOIL CLASSIFICATION
Dark brown CLAYEY SILT (ML)

w/toots

10

12

FIQUHE NO.

SURROGATE ANALYSES
METAL8, PPM

Light gray SANDY CLAY (CL)
w/sand pockets

-light gray 4 tan belov

6'

SAMPLE IDENTIFICATION
T - 3 In. THIN-WALLED TUBE
S-2!f > . SKIT-BARBEL
A -AUQER

DATE
2-5-86

e 8'

Vi
ME
2

'ATER LEVEL DATA
WATER DEPTH, FT

5

BDL BDL

CAVED DEPTH, PT
5.8

42 U9 BDL 0 0

DATE STARTED; 2-5-86
DATE COMPLETED: 2-5-86
DATE GROUTED: 2-5-86
DfllLLER: HRA
TECHNICIAN: P. Moore

HEAOSPACE
READING, PPM]

CM
r--
CMo

JBF'McBrlde-RatcNff and Associates, Inc.
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LOQ OF SOIL BORINQ
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON. TEXAS
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BORING NO.: SCK-A04-AB07
PROJECT NO. : 85-3 17
CLIENT: Koppero Company. Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
Tan 6. light gray crushed limestone "FILL"
Gray SANDY PILT (ML)

W roots

Gray i tan SANDY CLAY <CL)
w/vet sand pockets

-w/creosote odor below 4'

-light gray & tan below 6'

Light gray CLAYEY SAND
w/creosote odor

(SC)

Bottom @ 10'

SAMPLE IDENTIFICATION
T - 3 in. THIN-WALLED TUBE DATE
a -2 in. SPLIT-BARREL
A-AUQEft

2*5-86

FIGURE NO.

SURROGATE ANALYSES
MgTALS, PPM

•«
ozUJ
ec<e

BDL,

CH
RO

MI
UM

 (C
r)

WATER LEVEL DATA
TIME

1UO
WATER OEPTHf FT

5 .0
CAveo DEPTH, PT

9.0

CO
PP

ER
 (C

«)

PRI- *

f>0,
o
u

N
Oz
N

DATE STARTED; 2-
OATE COMPLETED:
DATE OHOUTEO: 2-

yl

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N*.

..

5-86
2-5*8

5-86

KEAD8PACCREADING, PPM

0)

——
——

——
——

——
 ,

FIE
LD

7

DRILLER : MRA

M

O
O

McBride-Ratcllf f and Associates, Inc.
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BORING NO.
PROJECT NO.

LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS

ere

SCK-A04-AB08
85-317

CLIENT^ Koppers Company, Inc.
LOCATION:

SURROGATE ANALYSES

FIGURE NO.

METALS, PPM HEADSPACE .[BEADING, PPM]
GROUND ELEVATION:

SOIL CLASSIFICATION
Black i tan SANDY CLAY (CL)

w/roots & creosote odor "FILL"

Gray VERY SANDY CLAY (CL)
w/sand pockets, creosote odor,

-brown w/oil spots @ 4'

5 01A 5
BDL

"gray & tan w/oil spotd ? 6'

BDL BDL 165 BDL

Bottom

10

12

_.__,__., >._ _• ._^^,j_-^_-
SAMPLE IPEMTIFIC A TIQN

T - 3 In. THIN-WAUEO TUBE
9-Sin. SPLIT-BARREL
A -AUQ6R

JjATE
'2-5-86

WATER LEVEL DATA__________ OATEa iAHTED: 2-5-86
WATEH DEPTH. fT I CAVED DEPTH. FT DATE COMPLETED : 2-5-86

Dry I ~W " i - - -

McBridc-

^*2g_QRO"TED:2-S-fife
DRILLER; HRA
TfeCHNlciAN! P. Hoore

s. Inc.

002725
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BORING NO.
PROJECT NO.

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A04-AB09

85-317
o CLIENT: Koppers Company, Inc.

§ £ • LOCATION:

SURROGATE ANALYSES
METALS. PPM

« g GROUND ELEVATION :

SOIL CLASSIFICATION
Dark brown SANDY SILT (ML)

w/creosote odor

Ltght gray SANDY CLAY (CL)
w/sand pockets & creosote odor

Ô
335oa
O

~
û
ecu>a.0.OO

HEADSPACEREADING. PPM!
a zo o

gray CLAYEY SAND (SC)
w/creosote odor

Light gray SI1.TY SAND (SH)
w/creosote odor, wet

SAMPLE IDENTIFrCATlQH
t-3ta. THIN-WALLED TUBE
s-2in. SPLIT-BARREL
A-AUQER

WATER LEVEL DATA ______
TIME I WATEftOEPTH. pT*! gAVED DEPTH. FT OATE STARTED: 2-6-fl6

COMPLETED: 2-6-86
PATE GROUTED :?-6-
OfttLLEft; MRA
TECHNICIAN; P. Hoore

McBrlde-Ratcliff and Associates, Inc.

002726



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. ' SCK-A04-A
PROJECT NO.: 85-317
CUENT: Koppers Compan

S10

y, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Light gray SILTY SAND

w/concrete rubble
(SH) "FILL"

Light gray SANDY CLAY (CL)
Wsand pockets

*w/calcareous nodules @ 2'

"W/«et sand pockets be lot 4"

Bottom 9 8'

SAMPLE IDENTIFICATION
T - 3 In. THIN-WALLED TUBE DATE
3- 2 in. SPLIT-BARREL
A - AUQER

2-6-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
rJ

BOL

WATER LEVEL DATA
TIUE

1454
WATER DEPTH, FT CAVED DEPTH, FT

6 .4 7 .7

CO
PP

ER
 (C

u)

8DL

oa.
o
Ul

255

M
Oz
N

BDL

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
N*.

 P
PM HEADSPACE

RE AD WO. PPM

to

0

o
(j

DATE STARTED: 2-6-fi6
DATE COMPLETED : 2-6-86
DATE GROUTED : 2-6-86
DRILLER: HKA
TECHNICIAN: ?- Moore

r-
CM

CMoo

McBrlde-Ratclif f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A04-ABU
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray SILTY SAND (SM) &

v/shells
SANDY CLAY (CL)

"FILL"

Tan i light gray SANDY CLAY (CL)
v/sand pockets

-w/wet sand pockets belou 4'

Bottom @ 8'

SAMPLE IDENTIFICATION
t - 3 fat. THIN-WALLED TUHE DATE
3-2in . SPLIT-CARREL
A - AUQER

2-6-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

•<
o
(U
tr<

BDL

CH
RO

MIU
M 

(Cr)

BDL

WATER LEVEL OATA
TIME
1538

WATER OEPTH. FT
5 .8

CAVED OEPTH. FT
7 .3

CO
PP

ER
 (C

u)

BDL

3o.
o<3

123

eN
O
N

BDL

of

——
——

——
——

——
— .

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
N!,

HEADSPACE
READING. PPU

et<j

0

a
UI
ti.

DATE STARTED: 2-6-86
DATE COMPLETED: 2-6-86
DATE GROUTED: 2-6-86
DRILLER: HRA
TECHNICIAN: P. Moore

X)^J
CM
O
O

McBf Ide-ftatdlf f and AssocJi
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO*: SCK— AOi— ARt'
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BORING NO.: SCK-A04-AB12
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION

0.25' Asphaltic paving
0.75' Cement stabilized aheU "FILL"

Brown SILTY SAND (SM) "FILL"

Cray SANDY CLAY (CL)

-light gray & tan w/sand pockets below 4'

Bottom @ 8'

SAUPLE IDENTIFICATION
T - 3 In. THIN-WALLED TUBE DATE
s - z in. SPLIT-BARREL
A - AUGER

2-6-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (*
•>

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TlllE tWATCrt «**«——• — *-

1616
WATER DEPTH. FT

7.3
CAVED DEPTH, FT

7.6

CO
PP

ER
 (C

i*)

BDL

aa.
O<
Ul

IU

M•vf

M

BDL

O £

TO
TA

L A
 MO

M A
HY

DR
OC

AR
BO

NS

HEAOSPACE
READtNG. PPM

0
J

0

Q

1

DATE STARTED: 2-6-86
DATg COMPLETED: 2-6-86
DATE GROUTED: 2-6-86
DRILLER: HRA
TECHNICIAN: P. Moore

O
CXJ
r-
CM
oo

McBriete-RatclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A04-AB13
PROJECT NO.: 85-317
CLIENT; Koppere Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0.25 ' Asphaltlc paving
1 . 25 ' Cettent stabilized shell "FILL"

Dark CLAYEY SILT (ML)

Gray SAJiDY CLAY (CL)
w/sand pockets

-light gray & tan below 4'

-wet @ 6*

-very sandy @ 8*

Light gray & tan VERY CLAYEY SAND (SC)

-w/creosote odors @ 12'

Bottom @ 12'

8AMPLE IDENTIFICATION
t - & In. TMJN-WALLSO TUBF OATfi
S - 2 In. SPLIT-BARREL
A - AUQER

2-7-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

•t
o
2It)
CDat<

BDL

BDL

CH
RO

MI
UM

 (C
r)

BDL

BDL

WATER LEVEL DATA
tlUE
1009

WATER DEPTH. rT CAVED DEPTH, FT
4.5 10 .5

CO
PP

ER
 (C

u)

BDL

BDL

oCL
O<Ul

144

122

"eM
OX
N

BDL

BDL

H!

TO
TA

L 
AH

OM
AT

HY
OR

OC
AR

BO
Mt

,

HEADSPACEREADING. PPM

o<-j

0

0

o
uu.

0

0

DATE STARTED: 2-7-86
DATE COMPLETED : 2-7-86
DATE GROUTED: 2-7-86
DRILLER: MRA
TECHNICIAN: P. Moore

O
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O
O

McBrtde-Ratdfff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

_____HOUSTON. TEXA3
BORING NO. : SCK-A04-ABU
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.

SURROGATE ANALYSES

» fi| j GROUND ELEVATION :a
SOIL CLASSIFICATION

Gray SILTY SAND (SM) & SANDY CLAY (CL)
"FILL"

Light gray SANDY CLAY (CL)
w/sand pockets

light gray S, tan w/wet sand« f. i

SAMPLE IDENTIFICATION WATEft LEVEL OAT A
TIME \ WATER DEPTH, PT
1044 I 5 ? 9

DATE STAftTEO:T - 3 In. THIN-WALLED TUBE
8 - 2 In. SPLIT-BARREL
A-AU06R

DATE COMPLETED: 2-7-86
DATE OHOUTED: 2-7-86

McBrlde-ltetclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIOATION
SOUTH CAVALCADE SITEHOUSTON. TEXAS
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BORING NO.: SCK-A04-AB15
PROJECT NO.: 85-317
CLIENT: Koppere Company, Inc.
LOCATION:
GROUND ELEVATION :

SOIL CLASSIFICATION

Gray SANDY CLAY (CL) &
w/rubble

SILTY SAND (SH)
"FILL"

Light gray very SANDY CLAY (CL)
w/sand pockets

-light gray & tan below 4'

"Wet @ 7 1

-w/ferrous nodules @ 8'

-very sandy @ 10'

Light gray & tan CLAYEY
wet

SAND (SO

Bottom @ U'

SAMPLE IDENTIFICATION
T - 3 in. THIN-WALLEO TUBE D*rE
S-2l i t . SPtlT'-BARREL
A-AUQER

2-7-86

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

•
u£!U
<r<

BDL

CH
RO

MI
UM

 (C
r)

134

WATER LEVEL DATA
TIUE
1 150

WATER DEPTH, FT
4 .5

CAVED DEPTH FT
6.5

CO
PP

ER
 <C

u)

BDL

I

an
a
UI-j

BDL

c

O
N

BDL

»*

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
N*,

HEADSPACEREADING. PPM

m

0

o
wZ

O

Cc
c

0

DATE STARTED: 2-7-86
DATE COMPLETED: 2-7-86DATE GROUTED: 2-7-86
DRILLER; MRA
TECHNICIAN: P. Moore

McSrlde-Ratcllff and Associate
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION(•fiUf.. — . . - - - -

HOUSTON. TEXAS
SURROGATE ANALYSES

Kgppers Company, Inc.

GROUND ELEVATION:

SOIL CLASSIFICATION

0 .6 ' concrete paving
Cement stabilized ahell_ _-—» .-- a..cj-j. rn,L"

w/creosote odor and oily sheen

Brownish gray VERY SANDY GUY (CL)
M/0,^J „ - . - ! - - -w/eand pockets

SAMPLE tPENTtFtCATIQH
DATE STARTED:
DATE COMPLETED :
DATE GROUTED:

McBrlde-RatclIff and Association,

002733
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO. : SCK-A05-AB02
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0 . 6 * concrete paving
Cement stabilized shell "FILL"

Dark brown VERY CLAYEY
w/creosote odor

-w/diesel cdor @ V

SAND (SC)

Light gray SANDY CLAY (CL)
w/ roots
-light gray dnd tan u/ferrous nodules
sand pockets @ 6'

-wet @ 7*

and

Bottom @ 8'

SAMPLE IDENTIFICATION
1 - 3 In. THW-WAUEO TUBE DATE
3- Sin. SPLft-BARREL
A-AUOFR

1-17-86

FIGURE NO

SURROGATE ANALYSES
METALS, PPM

e<
O
ZUJin
<

BDL

u
33
5Oa.Xo

BDL

WATER LEVEL DATATIME ."*— — — • _ _ _ _ - .
1032

WATER DEPTH, fV
6.0

CAVED DEPTH, fr
7 .5

CO
PP

ER
 (C

u)

BDL

SCL
O<HI

208

ZIN
C 

(Z
n)

BDL

of

TO
TA

L A
RO

MA
1

Mf
OR

OC
AR

BO
Nt.

HEA08PACE
READING, PPM

m<

2

3yu.

DATE STARTED: 1-17-86
ATE COMPLETED: 1-17-86
ATE GROUTED: 1-17-86 |
RULER : MRA I
ECHNICIAN: P. Moore |

*3
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(M
O
O

McBride-Ratcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO- : SOK-A05-AB03
PHOJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
0 . 6 " concrete paving
Brown SAND (SP)

W/clay pockets

Gray SANDY CLAY (CD
w/sand pockets

-wet @ 4'

-gray and tan u/calcareous nodules @ 6'

Bottom

SAMPLE IDENTIFICATION
T-^bt . THIH-^^'Ltn THHF . OM^,.
s-2in . SPLIT-SARREL
A -AUGER

1-17-86

e a*

•

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

•«
O
Ztil<f>tc<

BDL

1 —
——

——
——

——
——

 '
CH

RO
MI

UM
 (C

r)

BDL

WATER LEVEL DATA
TIME
1 1 1 5

WATER DEPTH, FT CAVED DEPTH, FT
3 .6 8 .0

CO
PP

ER
 (C

ul

BDL

Sa.
o
Ul

BDL

N
Oz
N

BDL

ol

TO
TA

L A
RO

MA
 T

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING. PPM

m<-j

0

o
uiC

DATE STARTED : 1-17-86
DATE COMPLETED : 1-17*86
DATE GROUTED: 1-17-86
DRILLER : HRA
TECHNICIAN; P. Moore

LPl
ro
r-
C\J
oo

MeBrlde-Ratcliff and Associates, fnc.
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t i l 1 3
BORING NO.
PROJECT NO.

p | CLIENT:
§S[ LOCATION:

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A05-AB04

85-317
Koptiers Corapani Inc.

SUnROQATE ANALYSES

FIGURE NO.

METALS. PPM

GROUND ELEVATION

10-

12-

0 .6
SOU CLASSIFICATION

concrete paving

si
o cir m•c <r
o_ oel

HEADSPACEHEADING. PPM|

Gray slightly CLAYEY SAND (SC) "FILL"

Dark gray SANDY CLAY (CL)
w/sand pockets

-w/creosote odors @ 2 . 5 '
-w/diusel odots @ 3'

-light gray & tan @ 4 . 5 '

6'

BDL BDL

Bottom @ 8'

BDL BDL BDL

MD

CVJ
Oo

SAMPLE IDENTIFICATION
T - 3 1(1. THIN-WALLEO TUBE
8 - 2 In, SPUT-aAHREL
A-AUOER

1 - 17-86 1204

LEVEL DATA

5 .0 6 . 7
DRILLER:
TECHNICIAN;

1-17-fMRA
P. Moore

McBrf de -f?atc»f f and Associates..Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A05-AB05
85-317

BORING NO.
PROJECT NO. SURROGATE ANALYSES
CLIENT: KoppersCompany, Inc.

GROUND ELEVATION :

SOIL CLASSIFICATION

T - 3 hi. THW-WAUED TUBE DATE SfAftTEO: 1-17-86
DATE COMPLETED: 1-17*86
QATE GROUTED: 1-17-86
DRILLER: HRA
TECHMICtAM: p. Hoore

W*t«fl DEPTH. Fi8-2 tit. SPUT-BARREL CAVEpOgpTH. Ft

002737



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITCi

HOUSTON, TEXAS
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i BORING NO. :

PROJECT NO. :
CLIENT :

SCK-A06-
85-317
KoDoers

HB01

Comoanv. Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Dark gray very SANDY CLAY (CL)v/diesel odors

-gray v/rooes 9 2'

-w/cAlcarcoua nodules Q *'

-light gray & tan v/caleareou* nodules
9 &'

Bottoa C 8

•AMPLE CENVtFlCATlOH
T - 9 fn. THW-WAUEO TUtt
8 - 2 to. Wtrt-tARBEL
A - AUGER

DATE
1-20-86

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

t)

BDL
CH

RO
MI

UM
 (C

r)
BDL

WATER LEVEL DATA
TME
I«5

WATER DEPTH, FT CAVED DEPTH. FT
Dry ?.8
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N
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L 
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HEADSPACE
READ1NO. PPM

o

7

3tuE

9

DATE STARTED: 1-20-86
DAT6 COMPLETED : 1-20-86
DATE GROUTED : 1-20-86
DRILLER : HRA
TECHNICIAN: P. Hoore
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McBride-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A06-AB02
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Gray SANDY CLAY <CL)

Gray SANDY CLAY (CD
-w/diaael odors below
-w/roota § 2'

-u/sand pockctft 9 4'

-Hg^t gray and tan @

"FILL"

2 l

6'

Bottom @ 8'

SAhtPLE lOENTIFfGATION
T - a In. TMN-WALLED TIME °ATE._
* - 2 In. «Pi.rT-8ARREL
A-AUOEA

1-20-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
9E

NIC
 (A

i)

BDL

CH
RO

MI
UM

 (C
r>

BDL

WATER LEVEL DATA
TIME

1458
WATER DEPTH. FT

7.9
CAVED DEPTH, FT

a
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ER
 fC

u)

BDL

eta.
a<U)-i

227

M
Oz
N

BDI,

TO
TA

L A
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MA
TIC

MV
OR
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AR

BO
Nt,

 P
PM HEAOSPACE

READINO. PPM

o<-i

6

o
w
U.

9

DATE STARTED: 1-20-86
DATE COMPLETED : 1-20-86
DATE GROUTED: 1-20-86
DRfLLEH : HXA
TECHNICIAN: f. Moore

a^t l̂
h-
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oo

McBrlde-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
BORING NO.: SCK-A06-AB03
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BORING NO.: SCK-A06-AB03
PROJECT NO.: 85-317
CLIENT: Kopoers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Gray and dark gray SANDY CLAY (CL) "FILL"

-gray, dark gray, and black g 4' - wet

«tf /organic odors ? 6'
Bottom @ 6"

(Borehole terminated due to subsurface
obstruction)

SAMPtE IDENTIFICATION
T - 3 In. THIN-WALLED TUB6 i: P*TE
• - Z In. SPLIT-BAflflEI.
A-AUQER

1-20-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
r)

BDI.

WATER LEVEL DATA
Yjuc t* * * »— ••* "-*-— — " j-—

1525
WATER DEPTH, FT

4.7
CAVED DEPTH, FT
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u)
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't.
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.

HEADSPACE
READING, PPM

0
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0

o
01b.

0

DATE STARTED: 1-20-86
DATE COMPLETED: 1-20-86
DATE GROUTED; 1-20-86
DRILLER : HRA
TECHNICIAN: P. Moore

O
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oo

McBrlde-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A06-AB04
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray SANDY CLAY <CL)

w/shells and gravel
"FILL"

Dark gray CLAY <CH) "FILL"
-intermixed w/sllti wet and black
9V-v/ organic odors at 3

Bottom 9 *'
(Borehole terminated due to underground
obstruction)

8AUPL6 IDENTIFICATION
T - 3 In. TMW~WALLEO TUBE DATE
8-21n. SPLIT-BARREL
A - AUOER

1-20-86

FIGURE MO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

ll
365

CH
RO

MI
UM

 (C
O

BDL

WATER LEVEL DATA
TIME

1559
WATER DEPTH, FT

2
CAVE 3 DEPTH. FT

4

CO
PP

ER
 (C

u)

222

3a
o
ui

363

M
O
M

1034

„!

TO
TA

L A
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,

HEADSPACE
READING. PPM

o
_t

0

Ii*.

0

DATE STARTED : 1-20-86
DATE COMPLETED : 1-20-86
DATE GROUTED: 1-20-86
DRILLER : MRA
TECHNICIAN: P. Moore

C\Joo

CJ&cBrlde-Ratclfff and Associates, Inc.
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I
LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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8ORINQ NO. : SCK-A06-A
PROJECT NO. : 85-317
CLIENT: Koppers Comoan

B05

v, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Black SAHD (SP) "FILL"
w/solldif led tar and creosote odors

Gray SANDY CLAY (CL)
w/aand pockets and dlesel odors

-light gray and tan 9 6'

Bottoa @ 8'

SAMPLE IDENTIFICATION
t ~ 3 In. THIH-WALLtD TUBE OATE
8 -Sin. «PLIT*flAHHEL
A-AUQER

1-20-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

BDL

CH
RO

MI
UM

 (C
r*

BDL

BDL

WATER LEVEL DATA
ttUE

1 138
WATER DEPTH. FT CAVED DEPTH, FT

Dry 7.5

CO
PP

ER
 (C

o>

BDL

BDL

3o.
o<ut_l

BDL

BDL

cN
O2
N

2062

BDL

TO
TA

L A
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TIC
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DR
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AR
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N!,

 P
PM HEAOSPACE

READING, PPM

m<j

6

16

o
01h.

6

9

DATE STARTED: 1-20-86
DATE COMPLETED: 1-20-86
DATE GROUTED : 1-20-86
DRILLER: MRA
TECHNICIAN: P. Moore
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LOG OF SOIL BORING
REMEDIAL INVESTIGATIONSOUTH CA_VAL~CAD¥ SITE

HOUSTON, TEXAS
SURROGATE ANALYSES

CLIENT: Koppera Companv. Inc_

SOIL CLASSIFICATION
, - - , « i t i i ,

w/eolidified tar and creosote odors

SAMPLE ID E NT I PICA Tip H
DATE STARTED

I
—— - I —"•• . ainnicu:

CAVED DEPTH. FT j OATE COMPLETED:
DATE QROUTED:
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I
LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A06-
PBOJECT NO.: 85-317
CLIENT: Koppers Conpar

ABO 7

Vi Inc.
LOCATION:

GROUND ELEVATION:

SOIL CLASSIFICATION
Brown CLAY SAND (SC)
w/solidified tar and

"FILL"
creosote odors

Gray very SANDY CLAY (CL)
w/dlesel odors

-tight gray w/sand pockets below i'

-wet @ 7'

Bottom 0 8'

3 AMPLE IDENTIFICATION
T - 3 In. THIN-WAULED TUBE OATIL..
S~2ln. SPLIT-BARREL
A - AUQER

1-21-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 <A

»)

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME

1 1 57
WATER DEPTH, FT CAVED DEPTH, FT

7 8
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, P
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READING. PPM
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o
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A

DATE STARTED: 1-21-86
DATE COMPLETED: 1-21-86
DATE GROUTED: 1-21-86
DRILLER : MRA
TECHNICIAN: P. Moore
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A06-AB08
PROJECT NO. : 85-317
CLIENT: Koppers Company » Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Dark gray SANDY CLAY (CL) "FILL"

w/ gravel
w/solidfied tar and creosote odors

Black gravel (GP) "FILL"
u/ intermixed with clay
w/oily residues and creosote odors

-wet @ 2'

Gray SANDY CLAY (CU
o/creosote ooors

-u/sand pockets @ 4'

-light gray w/calcareous nodules ? 6'

Bottom @ 8"

FIGURE NO.

SURROGATE ANALYSES

AR
SE

NIC
 (A

a)

BDL

METALS, PPM

CH
RO

MI
UM

 (C
f)

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 hi. THIN-WALLED TUB
8 - 2 lo- 8PUT-BAflREL

E DATE TIME WATER DEPTH, FT CAVED DEPTH, tt
1-21-86 1231 1 .8

A - AUGER
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 fC

u)
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o0.
O
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N
OZ

BDL

sl
°l

HEADSPACE
READING. PPM

to

3

o
<Z

3

DATE STARTED: 1-21-86
DATE COMPLETED: 1-21-86
DATE GROUTED: 1-21-97
DRILLER : MRA
TECHNICIAN: P. Hoc re

in
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O
O

McBrlde-Ratdiff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A06-AB09
PROJECT NO. : 85-317
CLIENT: Koppers Company. Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray and brown very CLAYEY SAND (SC)"FILL"
w/gravel, shells, and creosote odors

Gray very SANDY CLAY (CL)
w/creosote odors

-light gray w/calcareous nodules below 4*

Bottom

SAMPLE IDENTIFICATION
T - a In. THIN-WALLED TIIHE D*TE _
6- 2 Ift. SPLIT-BARREL
A - AUGER

1-21-86

@ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

•<
orlit<n
K<

BDL
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RO
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UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1304

WATER DEPTH. FT

Dry
CAVED DEPTH, FT
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a
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READING. PPM
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DATE STARTED: 1-21-86
DATE COMPLETED: 1-21-86
DATE GROUTED : 1-21-86
DRILLER : HRA
TECHNICIAN: P. Moore
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McBrfde-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A06-AB10
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray SANDY SILT (ML)

w/roots

Gray very SANDY CLAY (CL)
u/sand pockets
w/diesel odors

-wet @ 2'

-light gray w/calcareous nodules @ 4'

Bottom & 8'

SAMPl.E IDENTIFICATION
T - 3 to. THIN-WALLED TUBE ,. Ji*IE ̂
s - z in. SPLIT-BARREL
A - AUQER

1-21-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 C

AB
)

BDL
CH

RO
MI

'JM
 (C

r)
BDL

WATER LEVEL DATA
TIME

1337
WATER DEPTH. FT

Dry
CAVED DEPTH, ft
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o)
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O<tuJ
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HEA0SPACE
READING. PPM
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DATE STARTED: l-21-«6
DATE COMPLETED : 1-21-86
DATE GROUTED: 1-21-86
DRILLER : HRA
TECHNICIAN: P. Moore
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A07-
PROJECT NO. : 85-31
CLIENT: Koppers Compa

AB01
7
ny. Inc.

LOCATION :

GROUND ELEVATION ;

SOIL CLASSIFICATION
0.6' concrete paving

Brownish gray CLAYEY SAND (SC) "FILL"
w/gravel, shells, and concrete rubble

Dark gray very SANDY CLAY (CL)

-gray w/sand pockets ? 4*

-gray and Itght gray w/sand pockets and
calcareous nodules @ 6'

-u/creosote odors @ 8'
Bottom § 8'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

l)

BDL

CH
RO

MI
UM

 (C
r)

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T-ain TMM-WALLEn ttl^P -.I*1.?,,*. TlME
S - 2 In. aPUT-BARREL
A -AUGER

1-16-86 1020
WATER DEPTH. FT CAVED DEPTH, FT

Dry

CO
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 (C

u)

BDL
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READING, PPM
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DATg STARTED: 1-16-86
DATE COMPLETED : 1-16-86
DATE GROUTED: 1-16-86
DRILLER: HRA
TECHNICIAN: P. Moore
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A07-AB02
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION
0.6 ' concrete paving

Dark, gray v«ry SANUY CLAY (CL) "FILL"
v/sand pockets

-w/ gravel, shells, and creosote odors
and solidified tar 9 4'

-wet 9 5'

Gray SANDY CLAY (CL)
w/sand pockets f, creosote odors

Bottom @ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
r)

BDL

SAMPLE IDENTIFICATION WAT£K LEVEL DATA
T - 3 la. THIN-WALLED TUBE OAtC TIME WATER DEPTH. FT CAVED DEPTH. FT
8 - 2 bt. SPLIT -BARREL
A -AUGER

1-16-86 1 100 4.5 7 .8

U
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READING. PPM
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DATE STARTED: 1-16-66
DATE COMPLETED: 1-16-86
DATE GROUTED: 1-16-86
DRILLER : HRA
TECHNICIAN: P. Koore
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McBrifte-Katcliff and Associates, Inc.
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REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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| BORING NO. : SM-A07-A

PROJECT NO, : 85-317
CLIENT: Koppers Ccopany

803

. Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0.6 * ceeerete paving

Brovnlnh gray SAHD (SP>
v/ahells and grtvtl

& CtAY (CH)nriLLn

Cray SASDf CUV (CL)
v/tar.d pockata

v/chtnicat odor * &'

-gray and tan w/olly reildue In t.ind
pockets and creosote odor« 9 7'-vat

Bottoa * 8'

SAMPLE IDENT.FIGATIOS
T -3
8-2
A - A

In. THIH-WALU0 TUt
in. SPLIT -BARREL
UOER

E OATE
1-16-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM
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 (A

a>

BDL

BDL.
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RO
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UM

 (C
r)

BDL

.Kt.

WATER LEVEL DATA
TIUE
1230

WATER DEPTH. FT CAVED DEPTH. FT
7 .0 7 .5

CO
PP

ER
 C

C«
>

,

DATE
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READING. PPM
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3ID£
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STARTED; 1-16-86
COMPLETED : 1-16-86

DATE GROUTED: 1-16-86
DRILLER : HRA
TECHNICIAN: ?- Moore

C
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1 * &9*1 Jw McBride-Ratclif f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: EZK-A07-AB04
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0.6* concrete paving

Dark brown SILTY SAND
u/ahelis Intermixed
w/clay

(SM) "FILL"

Gray SANDY CLAY (CD "FILL"
intermixed u/sand and oreanlc natter
v/olly residue and creosote odors

-wt 9 2 .S 1

Gray SAKDV CLAY (CU
u/tand pocleis

Bottom 9 8*

&AMPLE IDENTIFICATION
T - 3 to. THIN-WALLED TUBE .. 9*TE
8 Zln, SPLIT-BARREL
A - AUQEH

1-16-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

o«
Ozutntt<
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RO
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UM
 (C

r>
BDL

WATER LEVEL DATA
TIME
1333

WATER DEPTH. FT
2 . 5

CAVED DEPTH. FT
7
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HEADSPACEREADING, PPM
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e>_ito£
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DATE STARTED; 1-16-86
DATE COMPLETED: 1-16-86
DATE GROUTED: 1-16-86
DRILLER: ^
TECHNICIAN: p. Moore
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McBride-Ratcllf f and Associates Inc.
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BORING NO.;
PROJECT NO.

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A07-AB05

85-317

£ I ? Cl *•*•-H ss2 a I a _i

.
ICLIENT: Koppers Company
LOCATION : '

JURROQATE ANALYSES

FIGURE NO.

Inc. METALS. PPM

'H GROUND ELEVATION

0.6 '
SOIL CLASSIFICATION

concrete paving

gray SANDY CLAY (CL)
w/creosote odors 'FILL'

OlAl
BDL BDL

3 HEADSPACE i
y§T HEADING. PPUJI
3 ZO O

BDL I 400 314

*-w/aand pockets 9 4'

25 <M
in
r-
<M
oo

BottOffl @ 5'

(Borehole terminated due to undergroundobstruction)

10-

12 -

f- . L i - — I _ _
SAMPLE IQENTtFICATIQH

T - 3 In. THW-WALLED TU8E
8 - 2 hi.
A-AUQEH

JATE
1-17-86

WATER LEVEL DATA _____
WATSH DJPTH7FT | C*VED DEPTH. ?t"

Dry
I DATE STARTED:
DATE COMPLETED;
PATE GROUTED:
DRILLER:
TECHNICIAN:

1-17-66
1-17-86
1-17-86

MRA
P. Moore

002752



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
nnoiwrt wrt . ci"t_iA-*^ »nrt *
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$iî%V̂
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 C
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BORING NO. : SCK-A07-AB06
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Dark gray CLAYEY SAND (SC) "FILL"
u/shells and creosote odors

Gray SANDY CLAY (CD
-w/olly residues and creosote odors 0 2'
-wet 9 3'

-w/calcaraous nodules belau 4'
-v/olly residue and creosote odors 9 4'

Bottom @ 8'

8AMPLE IDENTIFICATION
T-aln. THIN-WALLF& TllflP _DAT6
fl-2ln, 8PLrr~8ARREL
A-AUQER

1-20-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SG

NtC
 (A

i)

151

206
CH

RO
MI

UM
 (C

f>

109

BDL

WATER LEVEL DATA
TIME — -- -

1358
WATER DEPTH, FT

2 .3
CAVED DEPTH. FT

8

CO
PP

ER
 (C

u)
__
__
__
__
__
__
_

BDL

BDL

3as3

BDI.

BDL

N
uSN

557

BDL

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
N*.

 P
PM HEAD3PACE

HEADING. PPM

e<

19

20

ayu.

1 1

16

DATE STARTED: 1-20-66
DATE COMPLETED: 1-20*86
DATE GROUTED: 1-20-86 f

DRILLER : HRA
TECHNICIAN: P. Mocre

f*-\
LT\
h-
CVI
O
O

jByMcBrlde-Ratcilff and Associates. Inc. _______ ————————— ——
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
nonius w» • arv »°"* »"rt-T
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BORING NO. : SCK-A07-AB07
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray very SANDY CLAY (CD "FILL"

w/shells and gravel , creosote odors

Gray SANDY CLAY (CU
w/creosotc odors

-very sandy clay w/otly residues - wete 4*

-light gray and tan u/calcareous nodules
g 6'

Bottom @ 8'

SAMPLE IDENTIFICATION
T - A In. THIN-WALLED TUBE DATE
8-2 In, flPLIT-flARREL
A -AUGER

1-20-86

SURROGATE ANALYSES
METALS. PPM

B
<

Oz
111«tt<

BDL

BDL

CH
RO

MI
UM

 (C
r)

BDL

BDL

WATER LEVEL DATA
TIME
1141

WATER OrPTH. FT
7 . 9

CAVED DEPTH. FT
8

CO
PP

ER
 (Cu

)

BDL

BDL

3a
o«eat

232

1 55

~cN
OzM

n

BDL

(TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

NS
, P

PM HEADSPACE
HEADING. PPM

to<-i

10

4

DATE STARTED : 1-20-86
DATE COMPLETED ; 1-20-86
DATE GROUTED: 1-20-86
DniLLER : HRA
TECHNICIAN; P. Moore

o_i1U<L

12

4

•̂ î hn îV

•

<vf
tn
r-
CM
oo
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BOflINO HO.: SCK-A08-AB01
PROJECT NO.: 85-317
CLIENT: Koppera Company, Inc.
LOCATION :

GRODNO ELEVATION :

SOIL CLASSIFICATION
Brown SANDY CLAY (CL)

-w/organic odors £ 2'
Brown SANDY C
-w/sand pock

-light gray,

-WcalcareoiK

-light gray a

.AY (CL)
i ts @ 2"

3 to 6'

nodules

nd tan -

"FIU"

below 4 l

wet @ 6'

Bottom 3 8'

3AMPLE IDENTIFICATION
T - 3 In. THIH-WALLED TUBE _£*JE

3 - 2 It.. SPUT-aAHREL
A -AUGER

1-2C-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

*
ozUJfltc

BDL

o

BDL

WATER LEVEL DATA
TIME

0945
WATER DEt'TH. FT

7.9
CAVED DEPTH. FT

8

CO
PP

ER
 (C

u)

126

2n
o
Ul

163

"c
o

BDL

al

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
N!,

HEADSPACE
READING, PPM

o

0

o
uu.

0

DATE STARTED: 1-20-86
DATE COMPLETED : 1-20-86
DATE GROUTED: 1-20-86
DRILLER : MRA

inin
C\Joo

McBridt-ftatcNff and, AttoclatesJhc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
(BORING NO.: scK-AQfl-AB02
PROJECT NO. : 85-317
CLIENT: Koppere Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Brown CLAYEY SAND (SC) "FILL"

w/gravel

Light gray SANDY CLAY (CL)
u/sand pockets and creosote odors

Bottom & 8*

SURROGATE ANALYSES
METALS. PPM

•<
oztil
oc<

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA

CH
RO

MI
UM

 (C
r)

BDL

t - 3 In. THIN-WALLED TUBE OATE TIME WATER DEPTH. FT CAVED DEPTH. FT
d - z in. SPLIT-BARREL
A - AUGER

1-20-86 1015 Dry 7.5

CO
PP

ER
 (C

u)
BDL

oa.
o<Ul-1

201

IoXw

BDL

DATE STARTED:
DATE COMPLETED:
D^TE GROUTED :

0?

TO
TA

L A
RO

MA
 T

HY
DR

OC
AR

BO
N*.

FIGURE NO.

HEADSPACE
READING, PPM

o<<j

5

o»jUlC

ft

1-20-86
1-20-86
1-20-86

DRILLER : HRA
TECHNICIAN: p. Moore

vO
m
r-
(M
oo
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A08-AB03
PROJECT NO. : 85-317
CLIENT: Hoppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Dark gray and gray SANDY CLAY (CL) "FILL"

intermixed v/sand w/creosote odors

Gray SANDY CLAY (CL)
v/creosote odors

-v/ferroiiB nodules f? 2"

-light gray and tan v/sand pockets and
calcareous noduels belov 4'

Bottoni @ 8'

SAMPLE IDENTIFICATION
T - 3 In. THtK-WALLEO TUBE OATE

8- 2 In. SPLIT -BARREL
A-AUQER

1-20-86

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 C
Cr

)

BDL

WATER LEVEL DATA
TIME
1040

WATER DEPTH, Ft
Dry

CAVED DEPTH, f T
7 . 5

CO
PP

ER
 £C

uJ

BDL

"aa.
o
u

^77

cN
OZ
N

BDL

ofr

TO
TA

L A
RO

MA
1

HY
DR

OC
AR

BO
N!.

HEADSPACE
EADINO. PPM

o

26

o
Ulu.

9

DATE STARTED: 1-20-86
OATE COMPLETED : 1-20-86
DATE GROUTED: 1-20-86
DRILLER : MR A
TECHNICIAN: P. Moore

E
CM
O
O

^g^^^t^ ' ~m
Jar McBrlde-Ratclif f and Associates, Inc. 1
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A08-AB04
PROJECT NO. : 85-317
CLIENT: Koppara Company. Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION
Brown CLAYEY SAND (SC> "FILL"

Gray SANDY CLAY (CL*
v/crBbiote & dlrsel odors

-w/calcarcous nodules S 2'

-light gray and tan 9 4'

-tan and light: gray w/calcarcous nodules
9 6'

SAMPLE IDENTIFICATION
T - 3 In. f H1H-WALLED TUBE DATE
8-a in . SPLIT-BARREL
A-AUQEB

1-21-86

Bottom @ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
r)

8DL

WATER LEVEL DATA
TIME
1410

WATER DEPTH. FT
Dry

CAVED DEPTH, FT
8

CO
PP

ER
 (C

ut
BDL

3a.
a<u>_>

1 1 3

cKl
oz
H

urn.

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
N*,

 P
PM HEADSPACE

READING. PPM

m<j

9

o
uru.

S

DATE STARTED: 1-21-86
DATE COMPLETED: 1-21-86
DATE GROUTED: 1-21-86
DRILLER : MRA
TECHNICIAN: P. Moore

00
LA
h-
CM
O
O

jWwcBride-Ratclif f and Associates, Inc.
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I
LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A09-AB01BORING NO.:

PROJECT NO.:
_^§ CLIENT:
Sff LOCATION:

SURROGATE ANALYSES85-317
era Comasn * HEADSPACEREADING. PPM

GROUND ELEVATION:

SOIL CLASSIFICATION
0.6 ' concrete paving

Gray very CLAYEY SAND (SC)
v/rubble

(Borehole terminated due to undergroundobstruction)

SAMPLE IDENTIFICATION
T - a in, THIN-WALLED TUBE
S - 2 In. SPUT-QAflREL
A-AUQER

WATER LEVEL DATA
WATER DEPTH. Fl DATE STARTED:

DATE COMPLETED: 1-15-86
DATE QRQUTED: 1-15-86
DRILLER: MRA
TECHNICIAN:

CAVED DEPTH. fT

002759
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. ; SCK-A09-AB02
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0 .6 * concrete paving

Gray CLAYEY SAND (SC) "FILL"
w/ gravel and shells
-w/creosote odors

Button 3 2.5

(terminated borehole due to underground
obstruction)

8AMPJ.E IDEM? IF (CATION
T - S In. THW-WAiLEO tU
8 - 2 tn. SPLIT-BARBEL
A-AUQER

XF DATE
1-15-86

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)
170

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME

1600
WATER DEPTH. FT

Dry
CAVED DEPTH, FT

CO
PP

ER
 (C

u)

47

DATE
PATE
DATE

aa.
o<.\a-j

BDL

cN
O
N

153

•

ol

TO
TA

L A
RO

MA
HY

DR
OC

AR
BO

N!

HEADSPACE
HEADING. PPM

CD<_»

1

O
tuu.

1

STARTED: 1-15-86
COMPLETED ; 1-15-86
GROUTED: 1-15-86

ORILUR : MRA
TECHNICIAN: t. Moore

o
vO
h-
C\J
o
o
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A09-AB03
PROJECT NO.; 85-317
CLIENT; Koppers Company, Inc.
LOCATION:
GROUND ELEVATION :

SOIL CLASSIFICATION
0.6 ' concrete

Brownish gray
w/roots and

pavjng

SANPY CLAY (CL) "FILL"
gravel

Gray Intermixed SILTY SAND ISM) AND CLAYEY
SAND (SO "FILL"
w/clay pockets and gr.ivel

Gray SANDY CLAY (CL)
w/yand pockets @ 4"

-gray i can w/calcareous nodules @ 6'

dottom @ 8*

SAMPLE IDENTIFICATION
T - 3 In. THW-WALL60 TUa£ , 3*1* ^
S-itn. SPLIT-BARREL
A-AUQEH

1-17-8C

FIGURE NO

SURROGATE ANALYSED
METALS. PPM

uz(U
IT

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME

1506
WATER OEPTH, FT

Dry
CAVED DEPTH. FT

CO
PP

ER
 (C

w)

BDL

Sa
D
Ul

162

N

N

BDL

of

TO
TA

L 
Af

lOM
AT

wr
oR

oca
pa

oN
i.

HEAOSPACE
ReADINQ, PPM

0

2

o
IUtZ

DATE STARTED: 1-17-86
DATE COMPLETED: 1-17-86
DATE GROUTED: 1-17-86
DRILLER : HRA
TECHNICIAN: P. Moore

r-
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O
O

McBrlde-Ratcljff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORINQ NO. : SCK-A09-AB04
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
0 . 6 * concrete paving

Dark gray SANDY CLAY (CL) "FILL11

Gray SANDY CLAY (CL)
w/Sand pockets @ 2"

-light gray @ 4'

Bottom 9 8'

SAMPLE IDENTIFICATION
T - 3 In. THIN-WALLED TUBE OME
S-2!n. SPLtT -BARREL
A - AUGER

1-17-86

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

»<
O
111ma.

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME

1354
WATER DEPTH. FT CAVED DEPTH, FT

Dry

I

CO
PP

ER
 (C

u)

BDL

oa.
o<HI_)

244

IS)

OX

40

ttl

TO
TA

L A
RO

MA
 T

Hr
OR

OC
AR

BO
NB

,

HEAD8PACE
READING, PPM

at
-j

0

c,_iuiu.

DATE STARTED: 1-17-86
DATE COMPLETED : 1-17-86
DATE GROUTED: 1-17-86
DRILLER : MRA
TECHNICIAN: P- Moore
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McBrlde-Ratclif f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A09-
PROJECT NO. : 85-317
CLIENT: Koppers Compa

AB05

ny. Inc.
LOCATION :

GROUND E! EVATION :

SOIL CLASSIFICATION
0 .6 * concrete laving

Dark gray SANDY CLAY (CL) "FILL"
w/creosote odors

Light gray very SANDY CLAY (CL)
w/calcareous nodules

-w/sand pockets and creosote odors
be low 4 '

-w/calc?.r<;ou6 nodules @ 6'

Bottom @ B'

SAMPLE IDENTIFICATION
T - 3 In. TMIM-WALLED TUBE _ DATE ̂  _
8-Sln , SPLIT -BARREL
A - AUGER

1-18-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
r)

RDL

WATER LEVEL DATA
TIME ~~l
0953

WATER DEPTH. FT CAVED DEPTH, FT
8 8

CO
PP

ER
 (C

u>
BDL

£a
o5

287

N
Oz
N

BDL

TO
TA

L A
RO

MA
TIC

HY
OR

OC
AR

BO
Nt,

 P
PM HEA08PACE

READING. PPM

us

1

o
UJ

DATE STARTED: 1-18-86
DATE COMPLETED: 1-18-86
DATE GROUTED: 1-18-86
DRILLER : HRA
TECHNICIAN: P. Mocre
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O
O

McBrlde-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BCRIMQ NO. : SCK-A09-AB06
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION

0.8* cement stabilized shell "FILL"
v/diesel odors
w/0. 1 ' asphalt paving

Dark gray SANDY CLAY (CL) "FILL"
w/dlesel odors

-wet @ 1'
-w/shell & 2'

Dark gray and SANDY CLAY (CL)
w/sand pockets and diesel odors

-light gray and tan @ 6*

Bottom

3 AMPLE IDENTIFICATION
T - 3 !rt. THIN-WALLED TUBE DATE
8-21
A -All

t. SPLIT-BARREL
dEfl

1-24-86

@ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

s)
BDL

O
1
3Otr
u

BDL

WATER LEVEL DATA
TIME

1440
WATER DEPTH. FT

Dry
CAVED DEPTH, FT

CO
PP

ER
 (C

u>

BDI.

o

126

N
Oz
N

BDL

TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

N*.
 P

PM HEADSPACE
BEADING. PPM

CD

H

Ct
UJ

13

DATE dTARTEO: 1-24-86
DATE COMPLETED : 1-24-86
DATE GROUTED: 1-24-86
DRILLER : HHA
TECHNICIAN; P- Moore

\D

CM
O
O

McBride-Ratcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS

u.
I
aUJo

- 2 -

• 4 -

6 -

. 8 -

-10 -

-12 -

- ——

ST
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RA
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no
A -J

f

&
%
9
$
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<flUl
a.2<ta

01A

SA
MP
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4
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 (3
)

DU
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TE

 (0
)

BORING NO. : SCK-A09-AB07
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
1" concrete paving

tray SAND (SP) "FILL"
w/shells - wet

Light gray and tan SANDY CLAY (CL)

-w/sand pockets and creosote odors @ 4'

-vi ry sandy clay w/sand pockets @ 6'

Bottom @ 8'

SURROGATE ANALYSES
METALS. PPM

*<
ozUl«<r

BDL

CH
RO

MI
UM

 (C
r)

BDL

SAMPLE ID EN TIP 1C AT. ON WATER LEVEL DATA
T.Ab . TMiU-WALieDTUBP pATE TIME
8-*W». SPLIT-BARREL
A-AUOER

1-24-86 1615
WATER DEPTH. FT

6.5
CAVEO DEPTH, FT

7 .5

O
<r'uo.a.Oo

BDL

3a.
o<u_i

190

fsl
o
S

BDL

ef

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N!.

HEAOSPACe
READING, PPM

CD
-1

I

O~J
UlE

0

DATE STARTED: 1-24-86
DATE COMPLETED : 1-24-86
DATE GROUTED: 1-24-86
OHILLER: MRA
TECHNICIAN: P. Moore

LO
vG
r-
CVJ
Oo
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A09-AB08
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
COCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION

1.5' cement stabilized shell "F1U"
w/0 . 1 * asphalt paving

Broun SAND (SP) "FILL"

-gray ? i *

-wet % 5'

Bottom @ 6'

(Boring terminated due to underground
obstruction)

8AMPLE KJfcNTtFICATlON
T - 3 In. TH«-WALLED TUBE D*TE
8 - s in. SPLIT-BARREL
A - Auaen

1-25-86

FIGURE NO

SURROGATE ANALYSES
METALS, PPM

•<
y
UJ
tt<

164
CH

RO
MI

UM
 C

Cr
)

BDL

WATER LEVEL DATA
TIME

3512
WATER DEPTH. FT

DRY
CAVED OEP

4 .8
N. FT

CO
PP

ER
 (C

o)

BDL

oa
o<Ul

BDL

N
O
N

BDL

of

TO
TA

L 
Aft

OM
AT

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING. PPM

to<.j

0

o
UlZ

C

DATE STARTED; 1-25-86
DATE COMPLETED : 1-25-86
DATE GROUTED: 1-25-86
DRILLER : MRA
TECHNICIAN: P- Moore

vO
vQ
r-
(Moo

McBrlde-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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)
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)
BORING NO. : SCK-A09-AB09
PROJECT NO.; 85-317
CLIENT; Koppers Company, Inc.
LOCATION;
GROUND ELEVATION :

SOIL CLASSIFICATION
1 .5' cement stabilized shell "FILL"

w/0.1 1 asphalt paving

Dark gray SANDY CLAY (CL) "FILL"

Gray SANDY CLAY (CL)

-gray and tan w/sand pockets below 4'

-tan <3 6 , 5 '

SAMPLE IDENTIFICATION
T - a In. THIN-WALLED TUBE . J>ATj= _
S-Zln. SPLIT-BARREL
A - AUGER

1-27-86

Bottom @ 8'

FIGURE NO,

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 fA

a)

BDL

CH
RO

MI
UM

 (C
f)

BDL

WATER LEVEL 0ATA
TIME
1108

WATER DEPTH. FT CAVED DEPTH, FT
Dry 7.5

CO
PP

ER
 (C

u)

32

aO-
o
la

BDL
ZIN

C 
(Z

n)
BDL

,1"
TO

TA
L A

RO
MA

T
HY

DR
OC

AR
BO

N!.

HEADSPACE
READING. PPM

a

0

o

0

'

DATE STARTED: 1-27-86
DATE COMPLETED; 1-27-86
DATE GROUTED; 1-27-86
DRILLER ; MKA
TECHNICIAN: P. Moore

^O
r-
CM
oo
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A10-AB01
PROJECT NO, : 85-317
CLIENT; Koppers Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
0 . 6 ' concrete paving

Light brown SANDY CLAY (CL)
w/aandy pockets

-light brown and light gray

-wet ^ 8'

SAMPLE IDENTIFICATION
T - 3 In. THU4-WAUED TUBE DATE
8- 9 In. SPLIT-BARREL
A - AUGER

1-15-86

Bottom $ 10'

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

*3
oz
A

BDL

o
3
OK
O

BDL

WATER LEVEL DATA
TIME

1316
WATER DEPTH, FT CAVED DEPTH, FT

8

CO
PP

ER
 (C

u)

BDL

Sa
o
LU

106

N
O
N

BDL

p|

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N*.

HEAD3PACEHEADING. PPM

<n<

0

o
u.

0

DATE STARTED: 1-15-86
DATE COMPLETED : 1-15-86
DATE GROUTED: 1-15-86
DRILLER : MRA
TECHNICIAN: P. Hoote

CD

CM
O
O

McBride-f?atcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BOntNQ NO. : SCK-A10-AB02
PROJECT NO.: 85-317
CLIENT: Koppera Company, Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
0 .6 ' concrete paving
Gray very CLAYEY SAND (SO "FILL"

w/creosote odors

Light gray and tan SAKDY CLAY (CL)
-w/sand pockets

w/calcaroovi& nodulee u/Basolinc odor e 6*

Rt'ttom @ 8'

SAMPLE IDENTIFICATION
T - 3 in. THIN-WALLED TUBE DATE
8- 2 In. SPLIT-BARREL
A-AUQER

1-15-86

FIGURE NO

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

s)

BDL

CH
RO

MI
UM

 (C
r)

BDl.

WATER LEVEL DATA
TIME

1438
WATER DEPTH. FT

Dry
CAVED DEPTH, FT

CO
PP

ER
 (C

u)

BDL

s0.
o
tu

123

N
O

BDL

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
NS

. P
PM HEADSPAce

READING, PPM

a

1 1

3tuIT

27

DATE 0 VARIED: 1-15-86
DATE COMPLETED : 1-15-86
DATE GROUTED: 1-15-86
DRILLER : MM
Tt-CHNICtAN: P. Moore

C^
M3
r-
OJoo

McBride-Ratcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATIONSOUTH CAVALCADE SITEHOUSTON, TEXAS

DE
PT

H. 
FT

. 
|

- 2

- it

•' ' ————

• 6-

. 8-

• 10-

12 -

II
tfa

** £
4
t

V
•*

&

$i$i&ii&

SA
MP

LES

01A

SA
MP

LE
DE

PT
H

3

SP
LfT

(S)
DU

PL
ICA

TE
 CD

)
BORING NO. : SCK-A10-AB03
PROJECT NO. : 85-317
CLIENT: (Coppers Company . Inc.
LOCATION:
GROUND ELEVATION :

SOU CLASSIFICATION
0 . 6 ' concrete paving

Dark gray SANDY CLAY (CL) "FILL"

Light gray SANDY CLAY (CU
w/sand pockets and I ' . s o t e odors

Bottom @ 8'

8 AMPLE IDENTIFICATION
T - 3 Ir . THIN-WALLED TUBE DATE im

8-3 ( r
A-AU

. SPLIT-BARREL
a EH

1-18-86

FIQUSE NO

SURROGATE ANALYSES
MF.TAL8. PPM

<
O
Ui
tt

BDL

S

Soa.
o

BDL

WATEfl LEVEL DATA
TIME
1028

WATKft DEPTH, ff
Dry

CAVED DEPTH, FT
7

CO
PP

ER
 (C

u)

27

30.
o
UJ

195

0

BDL

P!

TO
TA

L A
RO

HA
T

HY
DR

O
CA

RB
O

N*,

HEAOSPACEREADINO, PPM

o

16

i

DATE STARTED: 1-18-86
DATE COMPLETED: 1-18-86
DATE GROUTED: 1-18-86
tRILLEH ; HRA

TECHNICIAN: P. Moore

0
r-
(NJoo

McBrfde-Ratcliff and Associates, (nc.
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LOG OF SOIL BORING
REMEDIAL INVESTIQATIONSOUTH CAVALCADE SITEHOUSTON, TEXAS
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BOHINQ NO. : SCK-A10-AB04
PROJECT NO. : 85-317
CLIENT: Koppara Company, Inc,
LOCATION:
GROUND ELEVATION :

SOIL CLASSIFICATION
0 .6 ' concrete paving

Gray very CLAYEY SAND (SO "FILL"

Light gray SANDY CUY (Cl)

-light gray and tan slightly s«ndy & 4*

Bot tom 9 8'

SAMPLE IDENTIFICATION
r-Slf i . THIN-WALL60 TUBE ..0*T6

A-AUQEH
1-18-86

FIQUHG NO

SURROGATE ANALYSES
METALS, PPM

I
<r

BDL

CK
RO

MK
JM

 (C
r>

BDl,

WATER LEVEL DATA
TIME
1 1 13

WATER DEPTH, FT
Dry

CAVED 6EPTH, FT
7 . 3

———— 1

- -
 
- 
'

CO
PP

ER
 (C

o)

39

Io5

BDL

§
O
N

BDL

0|

TO
TA

L A
RO

UA
T

HY
DR

OC
AR

BO
NS

.

HBADSIMCe
HEADING, PPM

3

0

o

DATE STARTED: 1-18-86
DATE COMPLETED; 1-18-86
DATE GROUTED : 1-18-86
DRILLER; MM
TECHNICIAN: P. Moore

CM
O
O
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w/sand pockets

-light gray and tan @ 8'

SAMPLE IDEKTIPICATIQU
Y - 31)1. THIN-WAL16O TUBE

WATER LEVEL PAT* DATE STARTED:
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
BORING NO. : SCK-A10-AB06
PROJECT NO.: 85-317

_§ CUENT: Koppers Company, Inc
SP LOCATION:

SURROGATE ANALYSES
X I HEADSPACEREADING. PPM

GROUND ELEVATION:

SOIL CLASSIFICATION
0 . 6 ' concrete paving
Brown CLAYEY SILT (ML)

w/creOsote odors

Cray SANDY CLAY (CL)
w/creosote odors

pockets @ 2'

-light gray and tan below

SAMPLE IDENTIFICATION
T - 3 in. THIH-WALLEO TUBE
8- t In. SPLIT-BAFinEL
A-AUGER

WATER LEVEL DATA
WATER DEPTH. FT

Dry
DATE STARTED:
DATE COMPLETED
DATE GROUTED:
DRILLER:
TECHNICIAN:

j *V£D 06PTH. fr
7 . 5

1-18-86
1-18-86

MRA
P« Moore

McBricte-ftatcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS

a & -"i

BORING NO. : SCK-A10-AB07
PROJECT NO.: 85-317
CLIENT: Koppers Corapanyf Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION

SURROGATE ANA
METALS. PPM

AR
SE

NIC
 (A

fi)

HR
OM

IUM
 (C

r>

CO
PP

ER
 (C

u)

20.
o<
Ulj

N
U
M

FIGURE NO.I

o
3 ZO Oa m< a

HEADSPACE
HEADING. PPM

0.6 concrete paving

Light gray SANDY CLAY (CL)
w/sand pockets

-w/creosote odors below 2'

-light gray and tan belou

SAMPLE IDENTIFICATION WATER LEVEL DAT* DATE STARTED: 1-20-86
DATE COMPLETED: 1-20-86
DATEQROUTED: 1-20-86
DRILLER: HKA

F - 3 In. THIN-WALLED TUBE
8 - 2 In. SPLIT-BARREL
A-AUQEH

WATER DEPTH. FT CAVED DEPTH, FT
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A10-AB08
PROJECT NO. : 85-317
CLIENT: Koppars Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0 . 7 * cement stabilized

w/0 .2 * asphalt paving
shell "F-ILL"

Cray SANDY CLAY (CL)
w/creosote odors

-light gray w/sand pockets below 2'

-w/calcaruoua nodules @ 4'

-light gray and tan w/wet sand pockets
3 6'

Bottom 3 8'

SAMPLE IDENTIFICATION
T - 3 In. THIH-WALLED TUBE DATE
8- 3 In. SPLIT-BARREL
A - AUQER 1-29-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
3E

NIC
 (A

s)

BDL

CH
RO

MI
UM

 (C
r>

BDL

WATER LEVEL DATA
TIME

1414
WATEfi DEPTH. FT

7 .8

CAVED DEPTH. FT

7 .8

CO
PP

ER
 (C

u>
BDL

oa,
o
Ul

164

N

Z
N

BDL

of

TO
TA

L 
Af

lO
MA

T
HY

DR
OC

AR
BO

NS
,

HEADSPACE
READING. PPM

to

8

o
LJ
U.

DATE STARTED: 1-29-86
DATE COMPLETED: 1-29-86
DATE GROUTED: 1-29-86
DRILLER : MRA
TECHNICIAN: P. Moore

LH

OJ
oo

McBride-Ratclif f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
PROJECT NO. SURROGATE ANALYSES

Koppgrs Company. Inc.

GROUND ELEVATION:

SOIL CLASSIFICATION

cement stabilized shell
w/0.1 asphalt pavh.g

Brown CLAYEY SAND (SC)
w/creosote odors

Brown SANDY CLAY (CL)
w/creosote odors

and tan w/calcareous nodulesand sand pockets

-w/ferrous and calcareous nodules

. „„„ I aui. \ BUL I BDL I BDL——j._^——|———j_——-4———i—^—

SAMPLE IDENTIFICATION WATER LEVEL DATA DATE STARTED:T - 3 In. THCH-WALLED TUBE
DATE COMPLETED8- 2 In. SPUT-flAfiREL
DATE GROUTED:

McBrlde-Ratcltff and Associates, hy.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SURROGATE ANALYSES

Koppers company, Inc

GROUND ELEVATION:

SOIL CLASSIFICATION
0.6 ' cement stabilized shell "FILL"

w/0. 1 * asphalt paving
Brown very CLAYEY SAND <SC)

w/gravcl and creosote odors

Light brown and light gray SANDY CLAY (CL)_ _0 .-- o*"./ -""'fi i*L,**I V^L
u/calcareous nodules and creosote odors

"gray and light brown @ 4'

-w/sand pockets @ 6'

SAMPLE IDENTIFICATION WATEft LEVEL DATA DATE STARTED:T - 3 In. THM-WALLED TUBE WATER DEPTH. FT CAVED DEPTH. FT DATE COMPLETED:S - 2 In. 8PUT-8AHHEI
DATE GROUTED:
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LOG OF SOIL BORING
REMEDIAL INVESTIGATIONSOUTH CAVALCADE SITE

HOUSTON. TEXAS
SURROGATE ANALYSES

Rappers Company. Inc.

GROUND ELEVATION:

SOIL CLASSIFICATION

0.9 cement stabilized shell "FILL"
W / 0 . 1 " Asnhalt- n9 lr4»»

Dark gray very SANDV CLAY (CL). _ / .I * _- _ . _ . utul. \\Ji,j rlL
w/gravel, wood, solidified tar, and

Light brown SlLTY CLAY {CD
w/creosote odors

•AMPLE IDENTIFICATION
T - 3 m. THW-WAUCD TUBE DATE STARTED:

DATE COMPLETED:
DATE GROUTED:
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LOG OF SOIL BCHING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A11-A
PROJECT NO.: 85-317
CLIENT: Koppers Company

B03

. Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
0.8 ' cement stabilized shell "FILL"

w/0.1 asphalt paving

Gray SANDY CLAY (CL) "FILL"
w/creoSote odors

-w/shell, and diesel odors @ I'
-Wshell @ 2'

Gray SANDY CLAY (CL)
u/spnd pockets

-light gray and tan @ 6'

Bottom @ 8'

SAMPLE IDENTIFICATION
T - 3 W, THIN-WALLED TUB
8 - 2 in- SPLIT-BARREL
A-AUOER

f DATE

1-28-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NiC
 (A

s)
1

BDL

CM
RO

MI
UM

 (C
O

BDL

WATER LEVEL DATA
TIME

1040

WATER DEPTH, Ft CAVED DEPTH, FT

Dry 7.6

CO
PP

ER
 (C

o)
53

aCL
O
UJ-1

BDL

oz

2442

"1

TO
TA

L 
AR

O
M

'l
HY

DR
OC

AR
BO

N!.

HEADSPACE
READING. PPM

a)

9

o
UJ

1

OAT6 STARTED: 1-28-86
DATE COMPLETED : 1-28-86
DATE GROUTED: 1-28-86
DRILLER : MRA
TECHNICIAN: P. Moore

r-
CM
oo

^tncr
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LOG OF SOIL. BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A11-AB04
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION

Cement stabil ized shell "FILL"
u / 0 . 1 1 asphalt paving

Bottom ? 1'

(Borehole terminated due to underground
obstruct ion)

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

i)

CH
RO

MI
UM

 (C
r>

8AMPLE IDENTIFICATION WATER LEVEL DATA
T-a in . THIM-WALL6D TUB6 ***?*„ . TIME

S'2(n . SPLIT-BARREL
A-AUQER

WATER OEPtH. FT CAVED DEPTH. FT

CO
PP

ER
 (C

u)

"aa
o<Ulj

cN
O

o!

TO
TA

L 
AR

OM
A T

HY
DR

OC
AR

BO
NS

.

KEADSPACE
READING. PPM

as<_i
o
tuu.

DATE STARTED: 1-23-86
DATE COMPLETED : 1-23-86
DATE GROUTED: 1-23-86
DRILLER : MRA
TECHNICIAN: P. Moore

D
X)

M
O
O

McBrlde-RatclIff and Associates. Inc.

002780
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LOO OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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.
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- 6-
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-10-

• 1 2 -
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1 BORING NO.: SCK-A11-AB05
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Light brown very SANDY CLAY (CL) "FILL"

w/roots

Dark gray SANDY CLAY (CL) "FILL"
w/gravel, solidified tar, and creosote
odors

Bottom @ 3'

(Boring terminated due to underground
obstruction)

SAMPLE IDENTIFICATION
T - 3 tn. THIN-WALLED TU
8-2tn. ePLIT-BARREL
A-AUQEfl

IE DATE
1-23-86

A. _ „. . . ... . fm

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NI
C
 (A

a)
118

CH
RO

MI
UM

 C
Cr

)
166

WATER LEVEL DATA
TIME

1330
WATER DEPTH, FT

Dry
CAVED DEPTH. FT

3

w*F-McBrlde-RatctlffandAssocI

CO
PP

ER
 (C

u>

81

DATE
DATE

3Q.
o<Ul

BDL

5w
O
fl

1274

II £

TO
TA

L 
AR

OM
A

HY
DR

OC
AR

BO
NS

HEADSPACE
READING, PPM

CD<

2

o
IUil

1

STARTED: 1-23-86
COMPLETED: 1-23-86

DATE GROUTED: 1-23-86
DRILLER : MRA
TECHNICIAN: P. Moore

Oo

atesrlnci ———————————————— ——
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111IIIIIIII1111II1IIII1IIII1II

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A11-AB06
PROJECT NO. : 85-317
CLIENT: Koppers Company i Inc.
LOCATION :

QRC-6NO ELEVATION:

SOIL CLASSIFICATION
Brown and gray SANDY CLAY (CL) "FILL"

w/roots, and gravel - wet

Bottom @ 2'

(Boring teminated due to underground
obstruction)

FIGURE NO.

SURROGATE ANALYSES

AR
SE

NI
C 

(A
s)

METALS. PPM

CH
RO

MI
UM

 (C
r>

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 In. THIN-WALL60 TUI
8 -2 In. SPLIT-BARREL
A-AUdEH

p DATE TIME WATER OtPTH, FT CAVED DEPTH, f T

fmrmmr •i»nvt^« n-i+«ittt -.**<-! /Associates,

CO
PP

ER
 C

Cu
)

n0.
a<Ui-i

M
O
N

o!

TO
TA

L A
RO

MA
!

HY
DR

OC
AR

BO
NS

.

HEADSPAGE
READING. PPM

to
_j

o
Ulu.

DATE STARTED : 1-23-86
DATE COMPLETED: 1-23-86
OATfi GROUTED: 1-23-86
DRILLER : MRA
TECHNICIAN: P. Moore

CM
CO
r~
CM
oo

tlKMinc. —————— ™__ —— , — „__ ——
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OATE GROUTED: 1-23-86
DRILLER : MRA
TECHNICIAN; P. Moore

SAMPLE IDENTIFICATION WATER LEVEL DATA DATE STAftTED: 1-23O S 3
*

C 
5

• M

jS
sJ

sS
c^^

^^S
sL

^^s
^

°  
T

^ 
f

... 
. 

. 
,•> 

i

CM
 O

B 
M 

mm
 m

m 
wm

- 
T i

^*v
^..v

*v/
o

1 3"

O 
1

(T
 

B
rr 

^<:
O 3 

d> 3
rS

> 
^

OS
 

1̂ Bi 3 er o

t- p- IN 3" On -f •< W > O -< O r- > o r-

CB O r o n CD 03 CP o o
1 1

w o B 3 Q- CR to O i *ri C

DE
PT

H. 
FT

.

ST
ttA

TIO
IU

PH
r

SA
MP

LE
S

SA
MP

LE
DE

PT
H

SP
LtT

 (3
)

DU
PL

ICA
TE

 (D
)

SOIL CLASSIF CATION

LOCATION:

GROUND ELEVATION :
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LOO OF SOIL BORINQ
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON. TEXAS

SCK-AI1-AB08

tr2 I a- 3|l§w. -i » ° i a

BORING NO. :
PROJECT NO. : 85-317

g J CLIENT:_ Koppers Company, Inc.
LOCATION:

£ GROUND ELEVATION-o ,

SOIL CLASSIFICATION
Grayish brown SANDY CLAY (CL) "FILL"w/gravel

SURROGATE ANALYSES

FIGURE NO,

METALS. PPM 3 I HEADSPACEg £ IREAOINO, PPM|isO Q
o

•black w/shel l . solidified, and codors 8 2' creosote
BDL BDL BDL BDL 2918

Light brown slightly CUYEY SAND (SO
"FILL"w/creosote odors

oo
r-<M
oo

Bottom @ 8'

10-

1 2 -

SAMPLE IDENTIFICATION
T - 3 In. tHIN-WAUEO TUBE
8-210, 8PUT~8AftHEL
A - AUGER

DATE

1-23-86

WATgfl LEVEL &ATA
WATER DEPTH, ff

1600 Dry
_C*VEO &EPTH. FT

7 . 5

DATE STARTED: 1-23-86
DATE COMPLETED : 1-23-86
DATE GROUTED: 1-23-86

I DRILLER: MRA[TECHNICIAN: p- Moore

002784



IIIIIIIIIII

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO. : SCK-A11-AB09
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BORING NO. : SCK-A11-AB09
PROJECT NO.: 85-317
CLIENT: Koppers Company. Inc.
LOCATION :

GROUND ELEVATION ;

SOIL CLASSIFICATION

Gray SANDY CLAY (CL) "FILL"w/rooCs and gravel

-black w/creOsote odors below 2,5'

Light brmm SILTY SAND "
u/creosote odors

(SH) "FILL"

Bottom @ 8'

SAMPLE IDENTIFICATION
t-ain TMWJ-WAMFn THSF DATE f

8 - a lit. SPLIT-BARREL
A-AUQER

1-24-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

•<
ozIDm
*

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIUE w*iTft* •* • •— "•' ——

1015
WATER DEPTH, FT CAVED DEPTH. FT

Dry 7.5

CO
PP

ER
 IC

vt

BDL

2a.
o<Ul_i

BDL

cW
O
N

4048

el

TO
TA

L 
AR

OM
AT

Hr
OR

OC
AR

SO
NI,

HEADSPACE
READING. PPM

a<_i

8

o_juli.

11

DATE STARTED: 1-24-86
DATE COMPLETED : 1-24-86
DATE GROUTED: 1-2W.O
DRILLER : HRA
TECHNICIAN: P. Moore

_n
00
r-
OvJ
0o

McBride-RatcfIf f and Associates, fnc
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A11-AB10
PROJECT NO.: 85-317
CLIENT; Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0.1 1 asphalt paving
Gray SANDY CLAY (CD "FILL"

w/shells and creosote odors

Light gray SANDY CUY (CD
w/creosote odors

-w/sand pockets bclov 4'

"light gray and tan % 6*

Bottom <? 8*

3 AMPLE IOEMTIFICAT1DN
T-3ln, THM-WALIED TUBE DATE
8-Zln. 8PLIT -BARBEL
A - AUGER

1-28-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

ozIIIra<r

BDL

CH
RO

MI
UM

 (C
O

BDL

WATER LEVEL DATA
r TIME

1135
WATER DEPTH, FT CAVED DEPTH, FT

Dry 8

CO
PP

ER
 (C

u)

BDL

1

3
o
u

106

M
OZ
N

435

yf

TO
TA

L 
Af

lO
MA

l
HY

DR
OC

AR
BO

N.

HEADSPACE
READING. PPM

os
-j

11

a
Ul14-

1

DATE STARTED: 1-28-86
DATE COMPLETED : 1-28-86
DATE GROUTED: 1-28-86
DRILLER: HRA
TECHNICIAN: P- Moore

D

M
O
O

McBr/de-Ratciiff and Associates, fnc,
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
$CK~A11-AB11

85-317

" ' 15l ^ f t«

BORING NO.
PROJECT NO.
CLIENT:
LOCATION:

I GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabilized shell "FILL

w/0. 1 * asphalt paving
Gray and light gray CLAYEY SAND (SO "FILL"i

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM——— — ——— 1^-| —— ____ _

•<
oz111mtr<

o**33
ZOtrio

3O
trUla.a.O

S3
tL
O<LJiO ~

_e
N
Oz
N

2eg:
IS0 0
tL <D< tr* 3*?o RL^, U
*^ >-

HEADSPACE
READING, PPM

m<_i
Cl
tilu.

Light gray very SANDY CLAY (CL)
w/sand pockets

-w/crcosote odors to

-light gray and tan below

Bottom @ 8' i BUL | BDL I BDL I BDL I BDL I J 1————|————j———j————^———^——^———-)———

10

12

SAMPLE IDENTIFICATION
T - 3 In. THtN-WAUEO TUBE
S - 2 In, 8PLrT-6ARREl
A-AUOEH 1-2S-86

1-28-86

TIME

1219
1228

WATER LEVEL QATA
WATER DjgPTH. FT

Dry
7 . 7

DATE STARTED:
DATE COMPLETED:

7.8 I PflTE QRQUTED
7-8 DRILLER:

TECHNICIAN: P.

1-28-86

McBrWe-Ratcliff and Associates, (nc.
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BORING NO. :
PROJECT NO. :
CLIENT: KoP

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SCK-All
ij<i 11

pers Comp

-AB12
7
any, Inc.

LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cement stabilized shell "FILL
\.u/0.1* asphalt paving
Dark gray SANDY CLAY (CL) "FILL"

w/ereofiotp odors
Light gray SANDY CLAY

w/creosote odors

-w/calcareous nodules

-light gray and tan t*

(CL)

below -'•'

6'

Bottom # 8'

SAMPLE IDENTIFICATION
T - 3 In. THIH'WALLED TUBE DATE
8-2ln . SPLIT-BARREL
A - AUQER

1-28-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

ozUl
DC

BDL

CH
RO

MI
UM

 <C
r)

BDL

WATER LEVEL DATA
TIME

1536
WATER DEPTH, FT CAVED DEPTH. FT '

Dry 7,5

CO
PP

ER
 (C

uj
BDL

oa.
O
Ul

BDL

c

o

252

0|

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING. PP

m
~t

17

3

15

DATE STARTED: 1-28-86
DATE COMPLETED : 1-28-86
DATE GROUTED: 1-28-86
DRILLER : MRA

D

-~-

O
O

McBrfde-Ratcflf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO.: SCK-AU-AB13
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION

Cement stabilized shell "FILL"
w/0.1 ' asphalt paving

Dark gray SANDY CLAY (CL) "FILL"
w/creosote odors

Cray SANDY CLAY (CL)
w/sand pockets and creosote odors

-w/calcareous nodules 9 2'

-light gray and tan v/calCareoua nodules
and vet sand pockets <> it'

Bottom & 8 r

SAMPLE IDENTIFICATION
t - a (n. THIH-WALLED T-JBE DATE
9 - 2 In. SPLIT-BARREL
A-AUQER

1-28-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

a

yzUJm(E

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1616

WATER DEPTH, FT
Dry

CAVED DEPTH. FT
a

o
Ulaa.OO

BDL

a.
o
Ul

1 18

CN
O

BDL

3

TO
TA

L 
AB

OM
AT

HY
OR

OC
AR

90
NI.

HEAD3PACE
READING, PPM

<D

25

o
tu

?

DATE STARTED; 1-28-86
DATE COMPLETED: 1-28-86
DATE GROUTED: 1-26-86
DRILLER: MRA
TECHNICIAN: P. Hoore

a--
00
r~
00
oo

McBr ide-Ratcf Iff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A11-AB14
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION

Cement stabilized shell
w/0. 1 * asphalt paving

Light brown CLAYEY SAND
u/creosote odors

-brown @ 2'

"FILL"

(SC) "PILL"

Grsy SANDY CLAY (CL)
u/sanJ pockets and creosote odors

-gray and tan w/calcareous nodules ? 4"

-tan and light gray u/wet sand pockets
f3 *» '

-w/calcareous nodules t? 6'

Bottom 6 8 1

SAMPLE IDENTIFICATION
T - 3 to. THIM-WALLH1 tllBF p*TE

A -AUGER
1-28-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

s)
BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME

1654
WATER DEPTH, FT

Dry
CAVED DEPTH. FT

7 . 5

CO
PP

ER
 <C

u)

BDL

3CL
O
Ui

BDL

ctsl
Oz
N

3230

TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

NS
, P

PM K£ADSPACE
READING, PPM

ID

^

a
ut(L

5

DATb STARTED : 1-28-86
DATE COMPLETED: 1-28-86
DATE GROUTED: 1-28-86
DRILLER : KRA
TECHNICIAN: p. Moore

Oo
CM
O
O

McBrlde-Ratclif f and Associates, Inc.
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I
LOG OF SOIL. BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A12-AB01
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0. 1 " asphalt paving
Dark brown SANDY CLAY <CL) "FILL"

w/shells and creosote odors

Reddish brown very SANDY CLAY (CL) "FILL"
w/creosote odors

Bottom @ 2 . 5 '

(Borehole terminated due to underground
obstruction)

SAMPLE IDENTIFICATION
T - 3 In. THIN-WALIEO TUBE &ATE
s-a in . SPLIT-BARREL
A - AUGER

1-28-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

•<
OzLU<f>tc<

BDL

o
XD
3Otc.Xo

BDL

WATER LEVEL DATA
TIME

1320

WATER DEPTH, FT

Dry
CAVED DEPTH. FT

2 . 5

CO
PP

ER
 (C

uJ

BDL

t>ft.
o«Ul_J

145

c
(S(

OZ
N

298

og:

TO
TA

L 
AR
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AT
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DR

OC
AR

BO
NS

,

HEADSPACE
READING, PPM

CD<

16

o-jtu
b.

19

DATE STARTED: 1-28-86
DATE COMPLETED : 1-28-86
DATE GROUTED: 1-28-86
DRILLER : MRA
TECHNICIAN: P. Moore

V—
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(Moo
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A12-AB02
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabilized she 1 !

w/O .V asphalt paving
"FILL"

Brownish gray SANDY CLAY (CL) "FILL"
w/shell and creosote odors

Light brown SILTY SAND
w/'creosoto odors

(SH) "FILL"

Bottom (? 2 . 5 '

(Borehole terminated due to underground
obstruct ion)

SAUPLE tDENTlFtCATtON
T - 3 In. THIN-WALLED TUBE D*TE
3- 2 to. SPUT-BARflEl
A - AUQER

1-28-86

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

s)
BDL

CH
RO

MI
UM

 {C
O

BDL

WATER LEVEL DATA
TIME

1407
WATER DEPTH. FT

Dry
CAVED DEPTH, FT

2

CO
PP

ER
 (C

u)

BDL

oEL
a
UJ

226

N
O

2 2 3

o £

TO
TA

L 
AR

OM
Al

HV
OR

OC
AR

SO
Ma

.

HEAOSPACE
READING. PPM

o
_i

19

o
in
u.

20

DATE STARTED: 1-28-86
DATE COMPLETED : 1-28-86
DATE GROUTED: 1-28-86
DRILLER ; MRA
TECHNICIAN: P. Moore

CM
O
r-
oo

McBrlde-Ratcllf f and Associates, Inc.

002792
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A12-/
PROJECT NO. : 85-317
CLIENT: Koppers Comp.

W)3

my , Inc. .
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabil ized shell
Gray and tan SANDY CLAY

w/creosote odors

"FILL"
(CL) "FILL"

Light brown SILTY SAND (EH) "FILL"
w/creosote odors

Bottom @ 3'

(Borehole terminated due to underground
obstruction)

SAMPLE IDENTIFICATION
T - 3 In. THW-WALLEO TUBE 0*TC

A - A
n. SPLIT-SARflEL
JOER

1-28-86

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 C

AB
)

BDL

FHR
OM

IUM
 (C

r)
.

BDL

WATER LEVEL DATA
TIME

1448
WATER DEPTH. FT CAVED DEPTH, FT

Dry 3

CO
PP

ER
 C

Cu
i

BDL

"o0.
o<ui_i

236

cW
Oz
N

228

TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

NS
, P

PM HEADSPACE
READING. PPM

m<j

19

3wu.

U

DATE STARTED: 1-28-86
DATE COMPLETED : 1-28-86
DATE OROUTED: 1-28-86
DRILLER : MRA
TECHNICIAN: **• Moore

ro
o
r-
CM
O
O

McBrlde-ffatclIff and Associates, Inc.

002793



BORING NO.
PROJECT NO.

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A13-AB01

85-317

FIGURE NO.

SURROGATE ANALYSES
[CLIENT: Koppers Company. Inc.
! LOCATION;

GROUND ELEVATION :

SOIL CLASSIFICATION
Gray and tan SANDY CLAY (CL) "FILL-

METALS. PPM

gray
and creosote odors below 2

Black SILT (ML)
"/oily residue and creosote odors, wet

1131

HEADSPACE
READING. PPM

5213

Bottom BDL 91 436

(Borehole terminated due to underground
ohBtrt i c t lon )

17

CM
O
O

BDL 15856 32

SAMPLE IDENTIFICATION
T - 3 (n. THIN-WALLED TUBE WATER LEVEL DATA DATE STARTED:DATE COMPLETED :

PATE GROUTED;
DRILLER :

1-24-86
1 -24-86WATER DEPTH, F1 CAVED DEPTH. Fts-a in. SPLIT-BARREL

* -

McBrlde-Ratcllf f and Associates, Inc.

002794
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REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SP
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BORING NO. : SCK-A13-AB02
PROJilCT NO. : 85-317
CLIENT: (Coppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Brown SANDY CLAY (CL) "FILL"

-u/creosote odors below 1'

-gray and brown-wet below 2'

-brown w/plant debris

-w/oily residue @ 5'

-black w/olly appearance @ 6'

Tan and light gray very SANDY CLAY (CL)
u/sand pockctB and creosote odors

Bottom @ 8'

FIGURE NO.I

SURROGATE ANALYSES

AR
SE

NIC
 (A

s)

BDL

METALS. PPM

CH
RO

MI
UM

 (C
r>

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 hi. THIN-WALL&D TU
6-2 i n . SPLIT-BARREL
A -AUGER

af DATE TIME WATER DEPTH, FT CAVED DEPTH. FT
1-24-86 1150 4.2

CO
PP

ER
 (C

u)

BDL

DATE
DATE

3Q.
O
Ui

BDL

cN
OZ
N

2482

2

TO
TA

L 
AR

OM
A

HY
DR

OC
AR

BO
N*

CAD3PACE
HADING. PPM

m
_*

19

o
£

13

_

STARTED : 1-24-86
COMPLETED : 1-24-86

DATE GROUTED: 1-24-86
DRILLER : HRA
TECHNICIAN: P. Moore

LO

CM
O
O

McBride-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A13-A-
PROJECT NO. : 85-317
CLIENT: Koppers Compan

i03

f, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Light brown SANDY CLAY (CD "FILL"
u/shells

-light grown and light gray £ 2'

Light brown and light gray SANDY CLAY (CL)
u/sand pockets

Bot

3 AMPLE IDENTIFICATION
t - a In. THIN-WALLED TUBE P*TE
8 - 3 In. SPLIT-BARBEL
A-AUQER

1-24-86

torn @ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 C
Cr

)

BDL

WATER LEVEL DATA
TIME
1355

WATER DEPTH. FT CAVED DEPTH. FT
Dry 8

CO
PP

ER
 (C

u)

BDL

._. ._.

oft
o
tu-1

BDL

cM
oz
N

BDL

ofr

TO
TA

L 
AR

OM
A1

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING. PPM

ffl

1

o
ui
(L

0

1

DATE STARTED: 1-24-86
DATE COMPLETED: 1-24-86
DATE GROUTED: 1-24-86
DRILLER: KM
TECHNICIAN: P- Moore

vD
O

CMoo

McBrlrie-J?atc!iff and Associates, Inc.

002796
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO.: SCK-A13-AB04
PROJECT NO.: 85-3 17
CLIENT: Koppers Company, Inc.
LOCATION:

GROUND ELEVATION :

SOIL CLASSIFICATION
Concrete paving

Gray SAND (SP) "FILL"
w/shell and creosote odors

Light gray and tan SANDY CLAY (CU "FILL"
v/creosote odors

Light gray SILTY SASD <SM) "FILL"
w/clay pockets

-gray @ 6'

Bottom <* 8*

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

z
D»a

93

CH
RO

MI
UM

 (C
t)

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - .1 In TMIM-WALLED TUBE DATE TIME WATER DEPTH. FT CAVED DEPTH. FT
S-2ln. SPLIT-BARREL
A - AUGEfl

1-25-86 1157 Dry 7.8

CO
PP

ER
 (C

u)

BDL

3n.
O
ut

245

e
O

70

of

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N^

.

HEAOSPACE
READING. PPM

m
-j

1

o
it

0

DAT6 STARTED: 1-25-86
DATE COMPLETED: 1-25-86
DATE GROUTED: 1-25-86
DRILLER : MRA
TECHNICIAN: P. Moore

a-

oo

McBride-Ratclif f and Associates, fnc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : 5CK-A13-AB05
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inr.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION

Cenent stabilized shell "FILL"
w/0.1 * asphalt paving

Brownish gray SANDY CLAY (CL)

-gray and tan below 2'

-w/sand pockets belov 4*

-w/creosote odors 9 8'
Bottom 9 8'

SAMPLE IDENTIFICATION
T-SU . ttUM-WALLfD fyfffi „ 0*TC

A - AUGER
1-23-86

FIGURE NO

SURROGATE ANALYSES
METALS, PPM

uztumff

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
t(ME

1135
WATER DEPTH, ft CAVED DEPTH. FT

Dry 8

CO
PP

ER
 (C

ut

BDL

oa,
O
(It

BDL

M
O
N

BDL

of

TO
TA

L A
HO

MA
T

HY
DR

OC
AR

BO
N!,

HEADSPACE
READING. PPW

CD

3

o
uu.

3

DATE STARTED: 1-23-86
ATE COMPLETED: 1-23-86
ATE GROUTED: 1-23-86
RB.LER: HRA
ECHNICIAH: P. Hoore

00

r~
C\J
oo

McSride-Ratcliff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A13-AB06
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Concrete paving

Gray CLAYEY SAND (SC) "FILL"
w/creosote odors

Brownish gray SANDY CLAY (CL)
w/creosote odors

-brownish gray and light gray ? 4'

-tan and light gray 9 6'

Bottom $ 8'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

a)

5DI.

CH
RO

MI
UM

 (C
r)

BDL

9AMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 In. tHW-WALLEO TUB
3- 2 In. SPLIT -8AHREL
A-AUQER

f DATE TIME WATER DEPTH. FT CAVED DEPTH, FT
1-27-86 1615 Dry 7.5

CO
PP

ER
 (C

ut
BDL

e>a
o
UI

136

M
Oz
N

BDL

yl

TO
TA

L 
AH

OM
AT

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING. PPM

a

16

o
£

10

DATE STARTED: 1-27-86
DATE COMPLETED: 1-27-86
DATE GROUTED: 1-27-86
DRILLER : MRA
TECHNICIAN: P. Moore

G"

OJ
O
O

McBrfde-RatclIf f and Associates, Inc.

002799



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A13-AB07
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Concrete paving

Brownish gray CLAYEY SAND (SC) "FILL"
w/creosote odors

Brownish gray SANDY CLAY (CD
u/creosote odors

-light brown below 4'

Bottom *? A'

SAMPLE IDENTIFICATION
T-3ln. THW-WAUED TUBE
6 - 2 In. SPLIT-BARREL
A - AUQ6H

DATE

1-27-86

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

, 
AR

SE
NIC

 (A
t)

BDL

CH
RO

MI
UM

 (C
r>

BDL

WATER LEVEL DATA
TIME

1630
WATER OEPTH. FT CAVED OEPTH. FT

Dry 7.6

<f>3) a3ddOO

BDL

aa
o
\u-i

155

w
oz
N

BDL

sf

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N!,

HEADSPACE
READING, PPM

to

22

o
uE

16

DATE STARTED: 1-27-86
DATE COMPLETED: 1-27-86
DATE GROUTED: 1-27-86
DRILLER : MRA
TECHNICIAN: P. Moore

O
O
00
CM
O
O

McBride-Ratctif f and Associates, Inc.

002800
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BORING NO.
PROJECT NO.
CLIENT: Hoppers Compan

LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A14-AB01

85-317
Inc.

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

GnOUND ELEVATION

10

12

SOIL CLASSIFICATION
Cement stabilized shell "FILL"
v/0 . 1 * asphalt paving
Light gray SANDY CLAY (CL)

Waand pockets and creosote odors

-light bro^n ? 2'

el
Il

HEAOSPACE
READING, PPMl

-tan and light gray ? 6' u/calcaroousnodules BDL 8DL BDL BDL BDL 36

-very sandy 0 10'

Tan and light gray CLAYEY SAND (SO
u/creosote odors and brown oily residuewet e a1

Bottoa 9 12'
BDL BDL

SAMPLE IDENTIFICATION
T - 3 Jn. THIN-WALLED
8 -a In. SPLIT-BARREL
A-AUQEH

)L BDL 1S4 36

DATE
1-29-86 1 122

. FT
9 f 1 1 .5

tE COMPLETED:
DATE GROUTED :

1-29-86
1-29-86
1-29-86

DRILLER:
TECHNICIAN:

HRA
P. Moore

002801



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SURROGATE ANALYSES

Koppers Compan
SS LOCATION

GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabilized shell "FILL1

WO.l ' asphalt paving
Light gray SANDY CLAY (CL)

v/calcareoua nodules

"ght gray and tan u/8and pockets andcreosote odor below

Light gray, tan and gray CLAYEY SN

•AMPLE BEHTIFICATION WATER LEVEL OAT*T - 3 Ift. THIH-WAUtD TUBE DATE STARTED:CAVED DEPTH rr j DATE COMPLETED ;
DATE QROUTEO:

McBridc^Ratcttff and Associates, Inc.

002802
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-AU-AB03
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0 . 1 ' asphalt paving

Blown SANDY CLAY (CL)
w/sand pockets
-light gray and tan below 2'

Light gray very SILTY SAND (SM)
«/clay pockets, and creosote odors,
wet 6 11'

Bottom

3 AMPLE IDEWTffiCATION
T - 3 In. THIN-WALLED tUBE OAT1*_
S-2ln. SPLIT-BARREL
A -AUGER

1-29-86

€ 12'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

oztuO)a

BDL

BDL

CH
RO

MI
UM

 (C
r)

BDL

BDL

WATER LEVEL DATA
TIME

1333
WATER DEPTH, FT CAVED DEPTH. FT

11 .3 1 1 .7

CO
PP

ER
 (C

u)

BDL

BDL

oa
o
UJ.J

BDL

207

N
OZ
N

BDL

BDL

ofr

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
Nt.

HEA08PACC
READING, PPM

o

2

16. ,

a
u<L

DATE STARTED: 1-29-86
DATE COMPLETED: 1-29-86
DATE GROUTED: 1-29-86
DRILLER : MRA
TECHNICIAN: P. Moore

O
CO
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O
O

McBrtde-RatclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A15-AB01
PROJECT NO.: 85-317
CLIENT: Koppmrs Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION

Cement stabilized shell "FILL"
w/0 . 1 ' asphalt paving

Dark gray SAND (SP) "FILL"
w/shell fragmenLs & diesel odors

Dark gray SANDY CLAY (Cl.)
w/sand pockets f, diesel odors

-light gray 4 tan below 4*

Bottom @ 8'

SAMPLE IDENTIFICATION
f - a In. THIN-WALLED tllBC _ , DATE
S"2ln, SPLIT -BARREL
A - AUQER

1-24-8$

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

•<
ozUlmIE<

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1532

WATER DEPtH. FT CAVED DEPTH, FT
Dry 8

CO
PP

ER
 (C

u)

BDL

aO.
O*UlJ

1 9 2

N
O
N

BDL

ol

TO
TA

L 
AR

OM
AT

HY
OR

OC
AR

BO
M8

.

HEA08PACE
REAOINO. PP

o
-j

10

o
UJC

3

DATE STARTED: 1-24-86
DATE COMPLETED : 1-24-86
DATE GROUTED: 1-24-06
DRILLER : MRA
TECHNICIAN: p. Moore

<=3-
O
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(M
O
O

McBride-Ratcllf f and Associates, fnc.

002804



I
BORING NO.
PROJECT NO.

tOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SCK-A15-ABQ2

85-317

£ IIa.

CLIENT: Koppers Company . Inc .
LOCATION :

SURROGATE ANALYSES
METALS. PPM

» I GROUND ELEVATION-o r

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/O. l ' asphalt paving

Dark gray SANDY CLAY (CL) "FILL"

9 Q.t~ .< w3 Zo off ID< o:, <o._ osl
w/creosote odors

Gray SANDY CLAY (CL)
odors

-light gray w/sand pocket;. @ 4* BDL BDL BDL 240

!» gray i tan w/sand pockets @ 61

BDL

Bottom 9 8'

10

12

SAMPLE IDENTIFICATION
T - 3 In. THW-WAUED TU*K
3-2(n . SPLIT-BARREL
A -AUOER

DATE
1-25-86

TIME
1 153

WATER LEVEL DATA_____________ DATE STARTED: 1-25-86
DEPTH. PT 1 CAVEO OE?TH.>T' DATE COMPLETED: [-25-86

8 DATE GROUTEDr 1-25-86
[DRILLER: tiRA
TECHNICIAN: P. Moore

Dry

McBrlde-Ratdlff and Associates. Inc

002805



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO.:
PROJECT NO. :

SCK-A15-AB03
85-317 SURROGATE ANALYSES

Koppers Company, Inc X I HEADSPACEREADING. PPM

GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

Gray SANDY CLAY (CL) "FILL"
fragments & creosote odors

Grayish brown SANDY CLAY (CL)
u/creosote odors

-gray 4 tan w/sand pockets @ 6

SAMPL8 IDENTIFICATION WATER LEVEL DATA
TIME F WATER DEPTH. P? I CAVED DEPTH/FT

DATE STARTED: 1-25-86
DATE COMPLETED: 1-25-86
DATE QflOUTEP: 1-25-86
DRILLER: HRA

t - a (A, THIN-WALUD TUBE
3-2ln .
* AUCJIR
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO.: SCK-A16-AB
PROJECT NO-: 85-317
CLIENT: Koppers Company

01

, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cament stabilized shell "FILL"

w/0 . 1 1 asphalt paving

Dark gray SANDY CLAY (CL) "FILL"

tight gray & tan SANDY
w/sand pockets

-creosote Jdor $ 6'

CLAY (CL)

Bottom @ 8'

SAMPLE IDENTIFICATION
T - a IB. TKIH-WALLEO tune P*TE
• -2m.ai >LIT-&ARREL
A-AUQER

1-25-86

FIGURE NO.

SURROQATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

l)

BDL

CH
RO

MI
UM

 C
Cr

>

EDI.

WATER LEVEL DATA
TIME

1 247
WATCH DEPTH. FT CAVED DEPTH. FT

Dry ?.5

CO
PP

ER
 (C

u)

BDL

30.
Q
U)

1 14

cN

2

BDL

ol

TO
TA

L A
RO

MA
 T

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING, PPM

a

0

a
w

0

DATE STARTED: 1-25-86
DATE COMPLETED : 1-25-86
DATE GROUTED: 1-25-86
DRILLER : HRA
TECHNICIAN: p. Moore

h-
O
00
<M
O
O

McBride-Ratclif f and Associates, Inc.

002807
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BORING NO.
PROJECT NO.

LOO OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SCK-A16-AB02

85-317

FIGURE NO.

5 «* i uj
a.3

Inc .

I j Z£!r3ft

10

12

3 CLIENT: Koppers Company,
LOCATION:

GROUND ELEVATION;

SOIL CLASSIFICATION

SURROGATE ANALYSES
METALS. PPM HEADSPACEREADING, PPM|

Cement stabilized shell
w / 0 . 1 * asphalt paving "FILL"

O O

Dark brown (, gray SANDY CLAY (CL) "Fin"
w/shells & creosote odors

-brownish gray w/plant debris @ 2'

Brownish gray SANDV CLAV <CU
w/creosote odors

-gray i tan w/sand pockets 6 6'

Bottom ? 8'

SAMPLE IQEHTtFICATIQN
t - 3 In. TKtM-WALL£0 TUBS
S - 2 In. SPLIT-BARREL
A-AUOEfl

DATE

1-25-86 1336 Dry

WATER LEVEI. DATA ___________ DATE STARTED: 1-25-86
TIME 1 WATgROgPTj^VT ) CAVED JEPTH.^ DATE COMPLETED: 1-25-86

* D A T E GROUTED: 1-25-86
DRILLER: HRA
TECHNICIAN: P. Moore

7 .5

CO
O
CO
OJoo

002808



OJ Ilil

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

_____HOUSTON, TEXAS
BORING NO. : SCK-A17-A301

FIGURE NO

PROJECT NO.: 85-317 ——— - ——————————————————
CLIENT: Koppers Company, Inc. UETAL3. PPM
LOCATION : *<
GROUND ELEVATION : o

XUI

IRO
MI

UM
 (C

r*

O
(tUl(L&O

3a.
o<ID

cN

I OT
AL

 A
RO

MA
 Tl

RO
CA

flB
ON

S. 
I

HEAOSPACEREAOW« °°u

•<-1
aJUIzSOIL CLASSIFICATION

Cement stabilized shell "FILL"
WO. I* asphalt paving

Dark gray SANDY CLAY (CL> "FILL"

Gray SANDY CLAY (CL)
w/sand pockets

-light gray 4 tan below 4'

10

12

BDL BDL BDL 133 BDl

Bottom @ 8'

SAMPLE IDENTIFICATION
8-2 In. 8PUT-0AftREl
t -AUGER

WATEH LEVEL DATA

-86 1420
-86 I 1431 7.5

DATE STARTED: 1-77-86
DATE COMPLETED: 1 -27-86
DATE GROUTED: 1-27-86
iRILLER: MKA
ECHNICIAN: P. Hoore

McBride-ffatclfff and Associates, Inc.

002809



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
BORING NO.: SCK-AI7-AB02
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BORING NO.: SCK-A17-AB02
PROJECT NO.: 85-317
CLIENT: Kopperd Ccwpany, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0.11 asphalt paving

Cray SANDY CLAY (CD "riLL"

-u.'creosote odors 9 2'

Cray 5ANDV CLAY (CD
-w, 'creosote odor* to 5'
-light gray u/ijnd pocket* I «'

-tAtt A Il^ht gray v^'s^nd pocfceEs * 6'

BotEon 9 8*

8AMPLE lOENTIFICATfON
T - 3 In. TfflN-WALUO TUB
8 - 2 In. 8HJT-1AHRH
A-AUQER

B DATE
1-27-06

FIGURE NO.

SURROGATE ANALYSES
UETALS. PPM

AR
SE

NIC
 (A

B>

BDL

CH
RO

MI
UM

 C
Cr

>

BOt

WATER LEVEL DATA
TIME WATCO «B«»I. *- -----
1529

WATER DEPTH. FT
7.6

CAVED DEPTH. Ft
7.8

CO
PP

ER
 (C

irt
BOL

Sa-vas

BPL

1u
H

9*2

of

TO
TA

L 
AM

OM
AT

HY
DR

OC
AR

BO
NS

,

HEADSPACE
REAOIHQ. PPM

03

i

o

1

DATE STARTED: 1-27-86
DATE COMPUTED : 1-27-86
DATE GROUTED: 1-27-86
DRILLER: NRA
TECHNICIAN: P. Moore

O
v-
00
CM
O
O

McBride-RatclIff and Associates. Inc.

002810



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
SURROGATE ANALYSESPROJECT NO. :

HEADSPACE
READING. PPUCLIENT: Koppers Company, Inc.

» § | GROUND ELEVATION :o

SOIL CLASSIFICATION
Cement stabilized shell

w/0. 1 ' asphalt paving

Brovn CLAYEY SAND (SC) "FILL"

Gray SANDY CLAY (CL)

-Hdht gray & tan w/sand pockets

SAMPLE IDENTIFICATION WATER LEVEL DATA DATE STARTED; 1-27-86
DATE COMPLETED: 1-27-86Y - S Is. THIN-WALLED TUBE

ft*t(A.tPUfHMRREL
A -AUQEH

DATE GROUTED: 1-27-86
DRILLER: MRA

McBrlde-RatcKff and Associates, Inc.

002811
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LOG OF SOIL. BORING
REMEDfAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO.: SCK-A19-AB01
PROJECT NO.: 85-317
CLIENT: Koppers Company. Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0. 1 ' asphalt paving

Grayish brown CLAYEY SAND (SO "FILL"

Gray 4 tan SANDY CLM (CL)

-light gray & tan w/sand pockets @ 6'
-wet

Bottom <? &'

SAMPLE IDENTIFICATION
T - 9 In. THIH'WALLED TUB
3*2 l n . aPLIT-SARREt.
A-AUOEO

F DATE
1-27-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDI.

CH
RO

MI
UM

 (C
r)

BDI,

WATER LEVEL DATA
TIME
1 1 4 8

WATER DEPTH. FT
5

CAVED DEPTH. FT
7 .5

CO
PP

ER
 (C

u)

i

BDL

3Q.
O<III•J

1 52

cN
O
N

BDL

yl

TO
TA

L 
AR

OM
A1

HY
DR

OC
AR

BO
NS

.

HEADSPACE
READING. PPM

B<-J

0

o
uiu.

0

DATE STARTED: 1-27-86
DATE COMPLETED : 1 -27-86
DATE GROUTED: 1-27-86
DRILLER : MRA
TECHNICIAN: P. Moore

CM
^ —
00
CVJ
oo

McBrfde-RatclIff and Associates, Inc.

002812



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON. TEXAS

BORING NO.: SCK-A19-AB02
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BORING NO.: SCK-A19-AB02
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION

Ceaent stabilized shell "mi."
v/O. I 1 asphalt paving

Gray CLAYEY SAND ISO
v/ she 11

Gray SAKDY CLAY (CD

-light gray and can €

-*u/aand pockets 9 6"

-wet ? 7'

"FILL"

V

Bottoa % S"

SAWPLE IDENTIFICATION
r - 3 h. THIN-WALLED f 086
S-21a.8PUT-»ARHEL
A - AUOER

DATE
1-27-86

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

t)

BDL
1CH

RO
MI

UM
 (C

r)
BDL

WATER LEVEL DATA
TJMF lAtfr^f* *,^*«».- - —— - -

1228
WATER DEPTH. FT CAVED DEPTH. *f

7.5 7 .8

CO
PP

6R
 (C

u)

BDL

S0.
o
3

153

cM
U
M

BOL

.

si

TO
TA

L A
RO

MA
HY

DR
OC

AR
80

NI.

HEADIJPACEREADIHO. PPM

0
j

0

o
tuE

0

DATE STARTED: 1-27-86
DATE COMPLETED: 1-27-86
DATE GROUTED: 1-27-86
DRILLER: MRA
TECHNICIAN: P. Moore

n
x>;\ioo

McBrJdc-Ratdlff and Associates, Inc.

002813
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS

• • I l *
122 f"

S. V 5*Z»

PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION ;

GROUND ELEVATION :

SOIL CLASSIFICATION
Light gray CLAYEY SAND (SC) "FILL"
v/shell fragments

Cray SANDY CLAY (CL)

SURROGATE ANALYSES
METALS. PPM „ 2

o
ta
tL<

1 1 3

J"u- J

„

soa
o

RDL

^ry..

3 .*»a
£ o2" <8

BDL 173

^QL „ 2V -

< *3 Z
cN
O
N

BDL

BD1. .

0 0tt ffi"5
3r °
*2siz

HEADSPACE

= S3 •"

0 0
t;
^
Cc

SAMPLE IDENTIFICATION WATER LEVEL DATA DATE STARTED: 1-21-86
DATE COMPLETED: 1-21-86
DATE GROUTED:
DRILLER: MBA

T - 3 In. THJN-WALLEO TUBE
ft - 2 Ifl. 8PLIT-8ARREL
A-AUGEft

WATER DEPTH. FT CAVED DEPTH. FT

McBrtoe-Ratcliff and Associates, Inc.

002814



LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A21-AB01
PROJECT NO.: 85-317

; CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION

Gray SANDY CLAY (CD "FILL"

Bottom @ 4*

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

<
o2HI
a.<

BDL

BDL
CH

RO
MF

UM
 (C

r)

BDL

BDL

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 In. THIN-WAUED TUBE
8 -2 In. SPLIT-BARREL
A - AUQER

DATE TIME
1-21-86 1003

&i*Mi McBrl

WATER DEPTH. FT
Dry

de^Ratelittao

CAVED DEPTH. FT

dAs

4

O
tfUIa.aOO

BDL

25

DATES
DATE C
DATE 0
9RILLEF
feCHNI

S0,
o<til-J

197

184

TARTEC
OMPLE1
ROUTEI
: HM

DIAN;

?N
O
N

BDL

BDL

o!

TO
TA

L 
AR

OM
AT

KY
OR

OC
 AR

SO
NS

.

HEADSPACE
READING PPb

a<_i

0

0

ojui
tL

0

0

: 1-21-86
ED: 1-21-86
):

P. Moore

sodatfis. Inr. ———— __ ————————

n
CO
CM
Oo
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO- : SCK-A22-ABOI
PROJECT NO. : 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION
Brown SILTY SAND (SM) "FILL"

Brown CLAYEY SAND (SC)

Gray SANDY CLAY (CL)

Bottom @ 4'

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

<
ozUl
cc<

BDL

BDI,
CH

RO
MI

UM
 <C

r>

BDL

BDI,

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 tn. THIN-WALLED TtlBB --.££* . TIME

8 -4 In. SPLIT -BARREL
A -AUGER

1-29-86 1620
WATER OEPTH. FT

Dry
CAVED DEPTH, FT

3 ,8

CO
PP

ER
 (C

u)

BDL

BDL

30.
o<£111.J

183

2/t 1

cN
O
N

BDL

Ifli

of

TO
TA

L A
RO

MA
T

HY
DR

OC
AR

BO
NS

,

MEAOSPACE
HEADING, PPM

CD
<
*J

0

0

ojuiT

DATE STARTED: 1-29-86
DATE COMPLETED : 1-29-86
OATE GROUTED :
DRILLER : MRA
TECHNICIAN; p. Moore

vO
v-
CO
CM
O
O
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LOG OF SOIL BORING
REMEDIAL INVESTIGATIONrtMi iv • _ . - - - - -SOUTH CAVALCADE SITE

HOUSTON. TEXAS
PROJECT NO.: 85-317 SURROGATE ANALYSES

SI CLIENT: Koppers Company. Inc
2£ LOCATION:

"° "S GROUND ELEVATION;

SOIL CLASSIFICATION
Brown SANDY CLAY (CL) "FILL"

SAMPLE IOENT1PIC A TION
DATE STARTED: 1-29-86

JECHNICtAN: p. Moore

002817
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LOG OF SOIL BORING
REMEDIAL IHVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO.: I.CK-A24-AB01
PROJECT NO.: 85-317

o CLIENT: (Coppers Company, Znc.
' LOCATION:

SURROGATE ANALYSES

FIGURE NO.

GROUND ELEVATION :

SOIL CLASSIFICATION

Gray CLAYEY SAND (SO and SANDY CLAY (CL?w/shell fragaents
"FILL"

-wet

... . ™i* i m.<». rrm

m<
O

O

3£ I« _̂ tn O

3O
8.Ula.
0.

Oa.
o
UJ

M
O
£

HEADSPACEIREADINQ. PPU|.S •3 2O O

Cray SANDY CUY (CL)
u/aand pockets

-light gray 4 tan a/sand intcrbeds 9

00
CM
O
O

BDL BDL BDL BDL

Bottoft @ 8'

10

12 J

- * - |TV» l f l lSAMPLE IDENTIFY A YIOM
T - 3 M. THtN-WALLEO TU8B
8 - 2 In.
A-AUflER

C,AVED_g.EPTH. FT
7 . 5

[ DATE STARTED: 2-7-86
I DATE COMPLETED: 2- 7-86
DATE GROUTED: ?-7-86

I DRILLER: MRA
[TECHNICIAN: p. Moore

002818
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LOG OF SOIL BORING
REMEDIAL INVESTIQATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
BORING NO.; SCK-A24-AB02
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.

SURROGATE ANALYSES

FIGURE NO.

|S5 |SS |LOCAT.ON:
' -. o

METAtS. PPM HEADSPACE(HEADING. PPU|
; o\ a.ft I GROUND ELEVATION:

Q

SOIL CLASSIFICATION
Gray & light gray SANDY CLAY (CL)
v/shell fragments

Cray SANDY CLAY (CL)
w/aand pockets

light gray & can v/vet sand pockets @

SAfclPj.6 IQEHTIFISA T1QN
- THIN-WALLED

8 -S hi. SPLIT-8AHHEL
A-AUGER

WATER LEVEL DATA DATE STARTED:
CAVED DEPTH. FT I r^rc COMPLETED: 2-?_86

DATE CRQUTEO: 2-7-flfi
DRILLER : MRA
TECHNICIAN: P. Hoore

002819
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SAMPLE
T-atn . TWH-WALUO TUBE
3-Sin. 8PUT-BAflR6l
A-AUOER

LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

____________HOUSTON. TEXAS
BORING NO.: SCK-A24-AB03
PROJECT NO.: 85-3i?
CLIENT{_Ko_ppcrs Company, Inc.
LOCATION:

GROUND ELEVATION:

SOIL CLASSIFICATION<cu
«/shell fragments

Mght gray & tan SANDY CLAY (CD
v/aana pockets

-«/wec sand pockets

-w/sand Interbeds ? 6'

gray i tan very CLAYEY SAND (SC)

SURROGATE ANALYSES

FIGURE NO.

METALS, PPM HEAOSPACE« a IREADINQ, PPM!
3 Zo o

10

BDL BDL BDL

DATE STARTED: 2-7-S6
DATE COMPLETED: 2-7-86
OATjE QROUTEP: 2-7-06
DRILLER: MRA

002820
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""" LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO. : SCK-A24-AB04
PROJECT NO. : 85-31?
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION:

SOIL CLASSIFICATION

Gray SANDY CLAY (CL>
w/rubble

"FILL"

Jlght gray SANDY CLAY (CL)

-w/sand pockets @ A 1

-utit 9 5 . 5 '

-light gray & tan w/sand pockets @ 6'

Bottom @ 8'

SURROGATE ANALYSES
METALS, PPM

AR
3E

NIC
 U

«>

BDL
CH

RO
MI

UM
 (C

r)
RDI.

SAMPLE IDENTIFICATION WATER LEVEL DATA
T - 3 trt. THIN-WALUO TU(
S-2( n . SPLIT-BARBEL
A - AUOEfl

f DATE TIME
2-1 1 -86 0919

WATER DEPTH, FT
5 .5

CAVED DEPTH. FT
7 . 5

CO
PP

ER
 (C

u)

BDL

3a
a
UI

242

1o
N

BDL

TO
TA

L 
AR

OM
A1

HY
DR

OC
AR

BO
N*,

HEADSPACE
READING. PPM

o

0

o
u.

0

DATESTAHT6D: 2-1 1 -86
DATE COMPLETED: .1-11-86
DATE GROUTED: 2-1 1-86
DRILLER : HRA
TECHNICIAN: p. Moore

~
CO •
CVJ
O
O

M rMcBride-RatclIff and Associates, Inc. 1
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LOG OF SOIL BORING
REMEDIAL INVESTtQATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BOHING NO.: SCK-A24-AB05
PROJECT NO.: 85-317
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Brownish gray

w/rubble
SANDY CLAY (CD "FILL"

Light gray shell "FILL*
wet

Light gray SANDY CLAY (CL)

-light gray 4 tan w/sand porkets @ 4'

-very sandy & wet @ 5 l

-tan & light gray below 6*

-w/calcareous nodules @ 8 1

-very sandy w/calcareous nodules @ 10'

Light jray & tan SILTY
w/clay pockets - wet

CAMPIE IDEMT«»|CATION
T-4ln . THIH-WALU& TU8
9*Jln . SPLIT-BARRgi
A - AUQER

: DATE
2-11-86

Bottom @

SAND (SM)

12 *

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

ozJJmtz

BDL

CH
RO

MIU
M 

(C
r)

295

WATER LEVEL DATA
TIME

1023
WATER DEPTH, FT

0.2
CAVEO DEPTH, FT

6

CO
PP

ER
 (C

u>

BDL

30.
o
Ul

159

cN
O

BDL

ofr

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
NS

.

HEADSPACE
READING, PPM

m

0

o
Ulu.

0

DATE STARTED: 2-1 1-86
DATE COMPLETED: 2-1 1 -86
DATE GROUTED: 2-11-86
DRILLER : MRA
TECHNICIAN: P. Moore

CM
CM
CO
CM
O
O

McBridt-RatclIf f and Associates, Inc.
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I LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO.: SCK-A25-AB01
PROJECT NO. : 85-3 17
CLIENT: Koppers Company, Inc.
LOCATION :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0.2* asphalt paving

Brown very SILTY SAND (SH) "FILL"

Light gray SANDY C'LAY (CL)

-w/satid pockets below 4*

-w/wet Band pockets @ 6'

Bottom @ 8'

SAMPLE IDENTIFICATION
T - a In. THW-WALLEa tllBfj _£.A,IE. . .
8-2ln. SrLtT-BARREt
A - AUQEfl

2-3-86

FIGURE NO

SURROGATE ANALYSES
METALS, PPM

e<
O
Hi
a

BDL
CH

RO
Mf

UM
 (C

r)
BDL

WATER LEVEL DATA
TIME
15 16

WATER DEPTH, FT CAVED DEPTH, FT
7.2 7 ,3

CO
PP

ER
 (C

u)

BDL

Io
ut

144

N
Oz
N

BDL

o!

TO
TA

L A
RO

MA
 T

HY
DR

OC
AR

BO
NS

,

HEADSPACE
READING. PPM

o><-j

200+

o
Ulu.

0

DATE STARTED: 2-3-86
DATE COMPLETED: 2-3-86
DATE GROUTED: 2-3-86
DRILLER: MRA
TECHNICIAN: p. Moore

^
NJ
X)
M
O
O

McBride-ftatclif f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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BORING NO- : SCK-A25-A
PROJECT NO.: 85-317
CLIENT: Koppers Company

B02

. Inc.
LOCA7(ON :

GROUND ELEVATION :

SOIL CLASSIFICATION
Cement stabilized shell "FILL"

w/0.2' asphalt paving

Dark gray CLAYEY SAND (SC) "FILL"

Light gray SANDY CLAY (CL)
w/sand pockets

-w/wet sand pockets I? 4'

Botrom @ 8'

SAMPLE IDENTIFICATION
T - 3 In. THW-WALUD TUB
8-Zln . SPLIT'BARREL
A»AUOER

p DATE
2-3-86

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

S)

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER LEVEL DATA
TIME
1550

WATER DEPTH. FT CAVED DEPTH, FT
7 .4 7 .5

CO
PP

ER
 (C

u)

BDL

aa
O
U}

153

Isl
O
Sj

BDL

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
NS

, P
PM HEADSPACE

READING. PPM

(D<_l

20(H

D
UlE

1

DATE STARTED: 2-3-86
DATE COMPLETED : 2-3-86
DATE GROUTED: 2-3-86
DRILLER : MRA
TECHNICIAN: P. Moore

XT
VJ
X)
M
O
O

McBrWe-Ratc/If f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
SURROGATE ANALYSES

Cement stabilized shell "FILL"
asphalt paving

Dark gray SANDY CLAY (CL) "FILL"

Light Cray SANDY CLAY (CL)

-w/sand pockets below

SAMPLE IDENTIFICATION WATER LEVEL DATA DATE STARTED: 2-A-86T - 3 In. TNW-WALLEO tU3E
DATE COMPLETED: 2-4-868-2m. SPLIT-BARREL
DATE GROUTED: 2-4-86

McBrlde-RatclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO.: SCK-A26-AB01
PROJECT NO.: 85-317
CLIENT: Koppers Company* Inc.
LOCATION:

GROUND ELEVATION:

SOIL CLASSIFICATION
Gray SANDY CLAY (CL)

vt rubble

Iray SANDY CLAY <CL)

-tan (, liglit gray V/SL

"FILL"

nd pockets $ i'

Bottom (? 8*

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

fl)

BDL

CH
RO

MI
UM

 (C
r)

BDL

SAMPLt IDENTIFICATION WATER LEVEL DATA
T • 3 fci. THIH-WALLKn Tim* BATE TIME
8 - 1 In. SPLIT -BARREL 2-11-86 1 1 17

WATER DEPTH. FT CAVED DEPTH, FT
6 . 7 7 . 5

CO
PP

6R
 (C

u)
BDL

3a
O
U)_t

1 1 6

c
Oz
N

BDL

TO
TA

L A
RO

MA
TIC

HY
DR

OC
AR

BO
NS

, P
PM HEAOSPACE

READING, PPM

09

0

ayu.

0

DATE STARTED: 2-1 1 -86
DATE COMPLETED: 2-1 1 -86
DATE GROUTED: 2-1 1-86
DRILLER ; MRA
TECHNICIAN: p. Moore

vO
C\J
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O
O

McBride-Ratcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON. TEXAS
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QORINQ NO. : SCK-A26-AB02
PROJECT NO,: 85-317
CLIENT: Koppcrs Company, Inc.
LOCATION:
GROUND ELEVATION :

SOIL CLASSIFICATION
Ciray SANDY CLAY (CL)
w/shell fragments

"FILL"

Cray SANItt CLAY (CL)

-u/gand pockets below 2'

-light gray & tan below 6*

-w/dicael odors $ 10'

-brown oily residue @ !2'
Light gray SILTY SAND (SH)

wet w/diesel odors

Bottom @ H'
SAMPLE (OENTiFlCATION

T - 3 In. THIM-WALLED TUBE ,„.£*.!£,_,
8 -t lit. «PLtT-flAHflEL
A -AUGER

-8*

FIGURE NO.

SURROGATE ANALYSES
METALS. PPM

AR
SE

NIC
 (A

s)

1 16

CH
RO

MI
UM

 C
Cr

)

BDL

WATER LEVEL DATA
TIME
1240

WATER DEPTH, FT SAVED DEPTH, FT
0 .4 10

CO
PP

ER
 (C

u)

BDL

3o.
o
ui

BDL

o
N

42

H!

TO
TA

L A
RO

MA
'

HY
DR

OC
AR

BO
N!.

HEADSPACE
READING. PF-M

CD
-t

2

o
to

0

DATE STARTED: 2-II-86
DATE COMPLETED : 2-U-86
DATE (ROUTED; 2- 1 1 -86
DRILLER : MRA
TECHNICIAN: P. Maore

OJ
00
CM
Oo

McBrfde-ftateilff and A»f
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LOQ OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVAUCADE SITE

HOUSTON, TEXAS
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BORING NO. ; SCK-A26-A
PROJECT NO.: 85-3 17
CLIENT; Koppers Company

303

Inc.
LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
Gray SANDY CLAY (CL) "FILL"

w/rubble

Gray SANDY CLAY (CL)

-light gray A tan, w/sand pockets &
Calcareous nodules @ it1

-w/wct sand pockets @ 6'

Bottom @ 8'

SAMPLE IDENTIFICATION

A-AUQER

F DATE
2-11-86

FIGURE NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

t)

BDL

CH
RO

MI
UM

 (C
r)

BDL

WATER L£VEL DATA
TIME

1337
WATER DEPTH, FT CAVED DEPTH, FT

Dry 7.6

CO
PP

ER
 (C

u)
BDL

I
O
HI

BDL

N
O
N

BDL

3

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N.

HEAD8PACE
READING. PPM

n

0

3u£

0

DATE STARTED: 2-11-86
DATE COMPLETED : 2- 1 1 -36
DATE GROUTED; 2- 11 -86
DRILLER : MRA
TECHNICIAN: P. Hoove

CO
CM
CO
CVJoo

McBride-Ratcllf f and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITE

HOUSTON, TEXAS
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BORING NO. : SCK-A26-A
PROJECT NO. : 85-3 17
CLIENT; Hoppers Company

aoA
, Inc.

LOCATION :
GROUND ELEVATION :

SOIL CLASSIFICATION
Gray SANDY CLAY (CL) "FILL"

Gray, brown, fi. tan SANDY CLAY (CL)

-w/sand pockets below 2'

-w/ferrous nodules @ 4*

-very sandy w/wet sand pockets below 6'

Light gray CLAYEY SAND (SC) -wet

Tan SILTY SAND (SH) -wet w/clay
Ir.terbede

Bottom @

9AMPLE IDEMTIFIGATION
T - 3 In. THIN-WALLED TUB
8 - 4 Ift. apLIT-BARRKL
A •• AUOER

K DATE
2-1 1 -86

1 2 '

FIQUHC NO.

SURROGATE ANALYSES
METALS, PPM

AR
SE

NIC
 (A

c)

BDL

CH
RO

MI
UM

 (C
c)

BDL

WATER LEVEL OAT*
TIME

H37
WAVEft DEPTH, FT

2 ,9
CAVED DEPTH. FT

9 . 2

CO
PP

£R 
(C

u)

BDL

1o«3

BDL

N
O
N

BDL

TO
TA

L 
AR

OM
AT

IC
HY

DR
OC

AR
BO

N*.
 P

PM HEAD3PACE
READ'NG, PPM

o«_i

0

SUiZ

0

DATE STARTED: 2-11-86
DATE COMPLETED : 2_U-fl6
DATE GROUTED: 2- 1 1 -86
DRILLER : HRA
TECHNICIAN: P.Moore

O
CM
CO
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Oo

McBrfde-RatclIff and Associates, Inc.
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON, TEXAS
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eORINQ NO. : SCK-A27-AD01
PROJECT NO. ; 85 -3 17
CLIENT: (Coppers Company, Inc.
LOCATION:
GROUND ELEVATION :

SOIL CLASSIFICATION
Drown SANDY CLAY (CL)

-light gray 4 tan £ 4'

Bottom @ 4'

FIGURE NO

SURROGATE ANALYSES
METALS. PPM

*
y
IU
(c*

BDL

BDL
CH

RO
MI

UM
 {C

r)

3DL

BDL

8AMPLE IDEKTiFtCATION WATCH LEVEL DATA
T - a In. THIN-WALL6D TUBE ,,-,B*-T,? . TIM?
8- £ t n . SPLIT-BARREL
A-AUQER

2-14-86 10 13
WATER DEPTH, PT CAVED DEPTH, FT

Dry 3.8

CO
PP

ER
 (C

a)

BDL

BDL

|
u
U)-1

3 10

1 10

NiN

GDI,

BDL

9 J F

TO
TA

L 
AR

OM
AT

HY
DR

OC
AR

BO
N*,

HEADBPACEHEADING, PPM

COa

0

0

a
1

DAT6 STARTED: 2-14-86
DATE COMPLETED : 2- 1 4-86
DATE QRQtlTEO:
DRILLER : HRA

O
K^
CD
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O
O

McBrlde-Ratcllf f and Associates, tnc,
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LOG OF SOIL BORING
REMEDIAL INVESTIGATION
SOUTH CAVALCADE SITEHOUSTON, TEXAS
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BORING NO. : SCK-A28-AB
PROJECT NO. : 85-3 17
CLIENT: Koppars Company,
LOCATION :
GROUND ELEVATION :

02

Inc.

SOIL CLASSIFICATION
Brown SANDY CLAY (CU

-brown & tan @ 4'
Bottom @ 4'

SURROGATE ANALYSES
METAW, PPM

AR
SE

NI
C 

(A
3

)

BDL

BDL

CH
RO

MI
UM

 (C
r)

BDL

BDL

8AMPLK IDENTIFICATION WATER LEVEL DATA
T - A in. THIN-WALLED TUBE DATE . TIME
8 -2 In. SPLIV-BAflRF.L
A-AUOER

2-14-86 1 1 06
WATER DEPTH, FT CAVEU DEPTH, ff

Dry 4. 1

CO
PP

ER
 (C

u)

BDL

HDL

DATg
DATE
DATE

3a
o
in

320

2 9 3

N
Os

BDL

BDL

u!

TO
TA

L A
ftO

MA
l

HY
DR

OC
AR

BO
H».

HEA08PACEHEADING, PPM

CD

0

0

u.

STARTED: 2-14-86
COMPLETED: 2- 14-06
GROUTED :

DRILLER: MRA
TECHNICIAN: G. Kaarmt

CM
ro
CO
CM
Oo

McBrlde-Ratcllf f and Associates/ Inc.
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SYMBOLS AND TERMS USED ON BORING LOGS

.u**i tdii i *A*fiy-n

1

TVMCAL DEICftlPTIOHI I

00

SAMPLE TYPES
INDICATES DEPTH Of UNQlSTUflBEO SAMPLE

INDICATES £>£«•< Of STANDARD 4>ENET«At[QN TEST

INDICATES DEPTH flf DISTURBED OH AlfOEH SAMPLE

INDICATES oeetH or SAMPLING «TTHIPT *IIH HO RECOVJBV

KEY TO SAMPLES
(SHOWN IN SAMPLES COLUMN)

LIQUID LIMIT

;: y? ? 5

PLASTICITY CHART

SOIL CLASSIFICATION CHART
UNIFIED SOIL CLASSIFICATION SYSTEM

RELATIVE DENSITY OF COHESIONLESS SOILS
COARSE GRAINED SOILS (major portion retained on No. 200
sieve): includes (1) clean gravels and sands, and (2) silly orClayey gravels and sands. Conditions rated according 10
standard penetration test (SPY) as performed In the field.

D«lcHptlv* Ttrm
Very Loose

Loose
Film
Dense

Vafy Dense

Blows Per Foot'
0- 4
5 - 1 0

1 1 -30
31 -50
over 50

*140 pound weight having a 'ree (all of 30 inches.

CONSISTENCY OF COHESIVE SOILS
FINE GRAINED SOILS (major portion passing No. 200 sieve):
Includes (1) Inorganic and organic silts and clays, (2) gravelly,
sandy, or silly clays, and (3) clayey silts. Consistency is ratedaccording to shearing strength as indicated by penetrometar
readings or by unconfined compression tests-

Descriptive T«rm

Very Soil
Soft

Medium
Stiff

Very Stiff
Hard

Unconfinod
COmpmsrVtStrengthTon/Sq. Pi.
Less than 0.25

0.25 to 0.50
0.50 to 1.00
1.00 to 2.00
2.00 to 4.00

4.00 arxl higher
NOTE: Sllckennided and fissured cfays may have lower un-confined compreaslve strengths than shown above, because
of weakness or cracks in the soil. The consistency ratings ofsuch soils ere based on penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE
SliCkensfded — having inclined planes of weaknosa that are slick and glossy In appearance.
Flaaurad — containing shrinkage cracks, frequently filled with fine aand or silt; usually more or leas vertical.
Laminated — composed of thin layers of varying color and texture.
Inlerbadded — composed ol alternate layers of different soil types.
Calcareous — containing appreciable quantities of calcium carbonate.
Well graded — haviny wide range In grain sizes and substantial amounts of all Intermediate particle sizes.
Poorly graded — predominantly of one grain size, or having a range of sizes with some Intermediate size missing.

MciJride-Ratcliff and Associates, Inc.
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APP_ENDIX_A

SOP-HWF-01
SOIL AUGER B O R I N G AND SAMPL ING PROCEDURES
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•McBnde-ftatciiff and Associates, Inc.
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STANDARD OPERATING PROCEDURE

n i _ . - r : S O P - H U F - 0 1Orig i na t ed By: WRT
Approved By : JLJ

Page : 1 of 6
Dat e : Jan . 1 9 8 6
Sta tu s : Final
Rev . : 2 (Feb . 1 9 8 6 ). e . 6 )

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SUBTASK 2D
SOIL AUGER BORING AND SAMPLING PROCEDURES

KOPPERS SOUTH CAVALCADE S ITE

II
II

1 . 1
Lo c a t e auge r bor ing on auger bor ing locat ion
map . Make any locat ion of f s e t changes d irect ly
on map . Set up barr i cades and traff ic cones to
de l i n ea te work a r e a .

Label each hor I o c *t i0n us ing fol lowing de-

LH
K"i
00
CVJoo

ABOl
AB02

XX refer s to EPA/CDM araa number refer
enced from Work P lan . Mark auger
bor ing number on bor ing locat ion map .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBr i d e -Ra t c l i f f and As so c i a t e s , Inc.
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1 .3 Obta i n background a ir measurement near boring
location with photoionization detector equipped
with 1 0 . 2 eV probe . Note span potent iometer
s e t t i n g . V e r i f y t ha t t h e p h o t o i o n i z a t i o n
d e t e cCo r has been ca l i b ra ted before daily u s e ,

1 .4 Spread d isposable plast ic sheet ov«r boring lo-
cation to contain soil cutt ings .

1 .5 Drill boreho l e with so l i d - s t em drill auger to a
minimum depth of 8 ft. Advance auger in 2 - f t
increments or at strat igraph ic changes . Do not
penetrate into upper sand unit unless r e qu e s t e d
b y P r o j e c t M a n a g e r . N o t e d e p t h o f mo i s t
s o i l s . N o t e d ep t h whe r e ob s t ru c t i on s a r e
encountered .

oo
C\Joo

1 . 6 Log each auger boring based on visual c lass i f i -
c a t i o n of soil cut t ings . Make careful no t a -
tions for observable contaminants and depth of
fill so i l s . Note strong or pers istent creosote
or diesel odors , not slight odor s .

McBr ide-Ratc l i f f and Assoc ia te s , Inc .
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1 ,7 Obtain representative soil sample a t least 0.5
ft deep, or greater . Select sample to corre-
late with areas of gr ea t e s t visual con tam ina-
t i on . Ob t a i n s amp l e f r om b o t t om or t i p of
auger .

Obta in a minimum of one soil sample per auger
bor ing . Add i t i ona l soi l samp l e s should be
obta ined if s ign if icant var i a t i on s in c o n t am i -
nant d istr ibut ion are found.

r-ro
oo
(M
oo

1 .8 Place soil sample into a single 16 02. de t e r-
gent washed, glass jar with Teflon-l ined lid.
Appropr iate jars will be marked with a yellow
or orange dot on top of lid. Use d i s po sab l e ,
wooden tongue d e p r e s s o r to obta in each soi l
s amp l e . Fill samp l e jar from two-th i rd s to
t h r e e - q u a r t e r s full t o p e rm i t h e a d s p a c e
readings.

1 .9 Label each soi l sample con s i s t en t with c o r r e s -
ponding bor ing de s i gna t ion :

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBride^Ratcl iff and Assoc i a t e s , Inc.
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* * * * * * * * * * * * * * * * * * - ' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 . 10

1 . 1 1

1 . 1 2

SCK - AXX - AB01 - 01
02
03

Comple te jar labels and indicate A s ingle, d i s-
c r e t e sample dep th . Also mark sample number on
top of l id for quick ident i f i cat ion .

Conduc t sample field head spac e reading at the
complet ion of each bor ing using photo ion izat ion
detector equipped with 1 0 . 2 eV probe . Record
r ead i ng d i r e c t l y on field boring log. Note
span po t en t i ome t e r s e t t i ng .

Upon comp l e t i on cf each auger bor ing , obta in a
wat e r level measurement and caved depth . If no
free water is encountered , note dry cond i t ions
on boring log.

Com p l e t e l y backf i l l each bo r e ho l e w i t h dry
benton i te powder . Check for se t t l ement after
at least 1 day and add addit ional benton i te . if

* * v * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

McBr i d e -Ra t c l i f f and As s o c i a t e s , Inc .
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1 . 1 3

n e e d ed . Pa t c h or repa i r paving i f appropr i a t e .
S p r a y pa i n t b o r e h o l e w i t h ename l pa i n t fo r
future locat ion r e f e r e n c e .

At end of each day , comp l e t e c ha i n -o f - cus tody
d o c u m e n t a t i o n a nd t r a n s p o r t s amp l e s t o MRA
l ab . No samp le cool ing prov i s i on s are requ i r-
ed . Al l so i l samp l e s mus t be re l inquished to
MRA lab r e p r e s e n t a t i v e at end of each day.

2 .0

2 . 1 De c o n t am i n a t e augers b e twe e n each soi l bor ing
us ing high p r e s s u r e , hot water spray unti l vi s u .
a l ly c l e a n . De con t am i n a t e dri l l ing equip.ent
at end of each day . Use methano l for dril l ing
equ ipmen t b e tween bor ing l o ca t i on s if dril l r ig
b e c o m e s v i s u a l l y c o n t a m i n a t e d w i t h o i l y
re s i du e s or free hyd ro ca rbon s .

2-2 Co l l e c t wa sh wa t e r i n sump O r meta l drums f o r
on s i t e wa s t e s t o r a g e .

a--
V\
CO
C\]oo

McBr i d e -Ra t c l i f f and Ass o c i a t e s , I n c .
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2.3 Co l l e c t a l l soi l cut t i ngs , plast ic sheet , and
d i s p o s a b l e i t em s and t empora r i l y p lace into
m e t a l d r um f o r t r a n s p o r t t o o n s i t e wa s t e
s t o r a g e a r e a .

3 . 0 pp_c.u_ jTL.g.nCation (al l do c umen t s r e c o r d ed in ink)

3 . 1 Ch a i n - o f - c u s t o d y f o rm s .

3 .2 Dai ly f ie ld act iv i ty log .

3 .3 So i l bor i ng f ie ld log .

3 .4 F ie ld r e c o r d n o t e b oo k .

O
<3-
CO
(\J
O
O

a
b
c
d
e
£
§
h

preva i l ing wind d i r e c t i on
equ ipment ser ia l numbers
background a ir mon i tor ing
work area a i r mon i tor ing
unusual cond it i on s/obse rva t i on s
pho to i on i za t i on d e t e c t o r span se t t ing
OSHA safe ty level
genera l wea t h e r cond i t ions
EPA/CDM commun i c a t i o n s .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
M cB t i 1 e -Ra t c l i f f and As s o c i a t e s , Inc .
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I
SOIL BORING FIELD LOG

PROJECT :
PROJECT NO. :
TECHNICIAN :
DATE STARTED:
DATE COMPLETED:
DATE GROUTED:

BORING NO. :
BORING METHOD:
DRILLER :

WATER LEVEL DATA
TIME \ WATER

_______________________-___._-_______________________________|____,_____,____j______—————————_

BACKGROUND AIR MEASUREMENT:
SPAN POTENTIOMETER SETTING: ^^

MATERIAL DESCRIPTION | SOIL CONTAMINANTS

riatesjnc.
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1 . 0

3 . 0

CALIBRATION OF THE HNU PI 101
PHOTOIONIZATION ANALYZER

1.1 This procedure is des igned to cal ibrate the HNU
PI 101 Pho to ion i za t ion Ana lyzer to perm i t d irect
mea su r emen t relative to isobutylene Cal ibrat ion is
p e r f o rm e d to provide a bas is for using a constant
napthalene response factor relative to isobutylene.

2 . 0 Summary of He.thod

2 . 1 Two isobutylene standards are analyzed with the
i n s t rument to determine span poten t i ometer sett ings
wh i c h give d i rec t measurement relat ive to isobuty-
l ene . The ave rag e of the two span poten t iometer
s e t t i n g s is used for subsequent field air quality
mon i tor ing and soil sample headspace analys is .

' - I HKU PI 10 1 Photo i on i za t i on Analyser .anufac-
tured by HNU System. Cambr idge , Massachusetts with1 0 . 2 eV probe .

* * * * * * * * * * * *
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3. 2 Cer t i f i e d 10 ppm and 50 ppm isobutylene stan-
dards in n i trogen . Standards c&n be obtained f rojn
S c o c t Spec ia l ty Ga s e s , Houston, Texas .

3.3 A f l ow me t e r ca l i b ra ted in 1 standard cubic
f e e t p e r hour ( S C F H ) i n c r emen t s with appropr ia te
f i t t ings for connect ion to bott l ed gas standards and
a p r e s s u r e regu l a tor .

3.4 Tef lon tubing, 3/ 16 i n . ID and 1/8 i n . ID

3 . 5 U l t ra son i c c l eaner .

3 . 6 K imw i p e a .

3 . 7 Long - s t em cot ton swab s .

3 .8 Clean i ng compound from HNU Sys t ems , Cambr i d g e ,
Ma s s a c h u s s e t t& .

3.9 Ph i l l i p s head screwdr iver a nd small f lat-head
s c r ewd r i v e r .

3 10 S p e c t r a l g r a d e s o f m e t h a n o l and a c e t o n e .
Cyc lohexane may be used in place of ace tone .
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4.0 rrobe Cleaning

*

t
t

4.1 Hold probe upright and remove the black end
cap . The white Tef lon ionization chamber will pro-
bably remain in the cap . Gently tap the end cap
until the ionization chamber drops out .

4.2 p.emove the UV lamp and add several drops of HNU
c l ean ing compound to the bo t t om of the lamp (the
metal support where the small lens is located) and on
the ins ide rim of the metal suppor t . Take a cotton
swab and kimwipe and rub in a circular motion until
visually c l e an .

4.3 Dip a kimwipe into the methanol and thoroughly
clean the same a r e a s . Set as ide and let the lamp air
dry 15 minutes,

4.4 Place the ionizat ion chamber with wire mesh
s c r e en s ide facing up. Remove 4 small screws from
the metal r ing. The metal ring is held in place by
one solder connect ion which must not be broken . The
meta l ring can be gently p ivoted out of the way of
the wire mesh screen. Remove wire mesh screen and
gent ly push meta l r ing back in p la ce . Rinse the
screen with acetone or cyclohexane and let air dry 5
minute s . Fol low with a met hanol r inse .
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4.5 The ionization chamber should be p laced in
acetone or cyclohexane in an ultrasonic cleaner for
at l eas t 5 m inu t e s . Remove and let air dry 5
minutes .

4.6 Place the ionizat ion chamber in a beaker of
m e t h a n o l for 5 m i n u t e s . Remove the i on i za t i on
chamber and let it air dry for 1 hour , or place in
oven at 50 to 100°C for 10 minutes. The oven must
not be concurrently used for samp l e s . Be sure that
the ion izat ion chamber is cove r ed with a kimwipe
during drying to prevent dust accumulation.
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4.7 Flush the aluminum probe extens ion with acetone
or cyclohexane. Use long-s tem cotton swabj . to thor-
oughly clean the inside of the extens ion, followed by
a methanol r inse. Oven dry at
minutes , or air dry for 1 hour .

50 to 100 °C for 10

4.8 Reassemble the probe and attach it to the read-
out module . Turn the function switch to "BATT ' 1 . The
meter needle should be in the green area of the meter
display and the low battery indicator light should
not be on. Turn the function switch to "STANDBY" and
statically zero the instrument using the e lectron ic
zero potent iometer . Turn the function switch to the

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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******

****

0 - 2 0 scale . A properly cleaned instrument will d is-
play a 0.1 to 0.5 ppir response to normal laboratory
ba c k g r o u n d air qua l i ty at a span po t e n t i ome t e r
setting of 9 . 8 . Background readings greater than
about 0 . 5 ppm indicate that further drying of the
probe elements or further cleaning may be n e c e s s a ry .
Length of time between cleanings may vary.

5 .0 Cal ibrat ion

5. 1 Attach the pressure regulator/flow meter a s s emb-
ly to the 10 ppm isobutylene cal ibrat ion gas bot t l e .

5.2 Attach the Teflon tubing to the flow meter with
a reducer so that there is a good s ea l .

5.3 Turn the instrument on and check the bat tery .
If the ba t t e ry charge is sa t i s fac tory , then e l e c-
tronically zero the instrument using the zero poten-
t i om e t e r . Re c o r d the initial span po t e n t i ome t e r
set t ing .

5.4 Attach the free end of the Tef lon tubing to the
probe inlet. This inlet is accessible with the alcmi-
num probe extens ion off . Open the flow meter valve
so that a constant 2 SCFH reading is obtained.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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5.5 Set the meter range to the 0-200 scale for the
10 ppm isobutylene standard, and to the 0 -2000 scale
for the 50 ppm isobutylene standard. Record the ini-
tial measurement as one-tenth of the meter reading.

5.6 Adjust the span potentiometer, if necessary, to
obtain the correct direct reading for the calibration
gas concentration. Record the new span potentiometer
sett ing and measurement reading in accordance with
Step 5 . 5 .

5.7 Close the valve to the gas bottle and the flow
met e r . Remove the regulator/flow meter assembly and
at tach to the 50 ppm isobutylene calibration gas
bo t t l e . Perform Steps 5 .3 t o 5 . 6 . Calculate t h e
average value for the final span potent iometer set-
tings for both standards and lock the span potent io-
meter sett ing in p l a c e . Electronical ly zero the
instrument again, if necessary.

6 . 0 D_o.cumentat ion

6.1 Record al l calibration data on Photoionization
Detec tor Calibration Record.

7 . 0 References

LT\
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Instruction Manual -for. Model PI 101
Analyzer. HNU Systems, 1975 .
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PHOTOIONIZATION DETECTOR CALIBRATION RECORD
PROJECT:
PROJECT NO.;
CUENT:
CALiBRATION LOCATION:

Q LABORATORY O

PHOTOIONiZATION DETECTOR
MODEL

SERIAL NO.

GAS TYPE:
FLOW
LOW STANDARD tPP*)
HIGH STANDARD 0>W>

DATE
BY

ZERO CHECK
CD) DYNAMEC
(S) STATfC

ZERO ADJUSTMENT LOW STANDARD CALIBRATION HIGH STANDARD CAU»M*O« _! » • * * * • »
INITIAL

YES
FINAL SPAN SETTING

YES NO tNITtAL FINAL
READING

tNITtAL FINAL
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SOIL HEADSPACE MEASUREMENTS
DATE SAMPLED :
DATE ANALYZED:
REFERENCE
GAS

SAMPLE
NUMBER

DEPTH
FT.

TIME

SCALE
oeg
O

Oo«
O

OooW
O

PROBE
D 0.5 «V
D 10.2 9\
n 11 .r 9\

SPAN , PROJECT NO.
SETTING

' LOCATION: TECHNICIAN
/ D LAB O FIELD

TOTAL ORGANIC VAPORS (PPM)
AMBIENT SAMPLE ACTUAL REMARKS
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APPENDIX D

SOP-HWCL-Q3
METHOD OF X-RAY FLUORESCENCE ANALYSIS

OF
METALS IN SOIL
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METHOD OF X-RAY FLUORESCENCE ANALYSIS OF
METALS IN SOIL

1 • ° Scope and Appl icat ion .

1 . 1 Th i s procedure i s for the qua l i t a t i ve analys is
of m e t a l s i n soi l u s i ng an X- r a y f l u o r e s c e n c e ana-
l y z e r . A r a d i o a c t i v e s o u r c e i s c h o s e n wh i c h em i t s
X - r a y s t o o b t a i n s p e c t r a l r e s p o n s e s from meta l com-
p o u n d s in a soil med ia . Me t a l s can be i den t i f i ed and
q u a n t i f i e d by t h e c h a r a c t e r i s t i c e n e r g i e s wh i c h they
r e - e m i t * Typ i c a l 1 over d e t e c t i o n l imits are 25 to 50
ppm in comp l ex soi l med i a *
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Summary of Method

2*1 A dr i ed and homogen ized soil sample is placed in
a c a l i b r a t e d X-ray f luorescence analyzer and sub jec t-
e d t o X - r a y o . R e - em i t t e d X - r a y s a r e d e t e c t e d a n d
a n a l y z e d to i den t i fy me t a l s and the ir c o n c e n t r a t i o n s .

A g par a tjj s an d Ma_ter ia l £

3. 1 A Co l um b i a S c i e n t i f i c I n d u s t r i e s X-Me t 840 Po r t -
able X-Ray Ana l y z e r wi th powder/l iqu id sample p robe .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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4 . 0

3 .2 Ana l y t i c a l b a l ance c.p.bl . of we igh ing to o. l . . .CUP8 a n d
I n d u s t r i e s .

fu-
3-4 D r y i n g oven c a p a b l e o f m a in t . in ing a c o n s t a n t
t e m p e r a t u r e o f 105 C .

3-5 G r i n d e r , ba U rai l l g r i n d e r > m o r t a r ^
- . i .U.r a p p a r a t u s c apab t e of reduc i n8 d r y ioil. t lt ine p owd e r s .

3 .6 G l a s s c u t t i n g boa r d a n d sta in l
d e v i c e to g r a t e the samp l e . es s s t e e l kn i f e or

3 . 7 U . S * S t a n d a r d S i e v e N o . 1 0 ( 2 . 0 0 m m ) a n d U . S .
S t a n d a r d S i e v e N o . 200 ( 0 . 0 7 5 mm) .

4. 1 S am p l e s sha l l b e s t o r e d i n d e t e r g e n t wa s h e d , t a p
w a t e r r i n s e d 8 oz . o r 16 oz * g lass j a r s w i t h Tef l on-
l i n e d l i d s a t 4 C. Max im um h o l d i n g t ime fo r so i l
s a m p l e d i s 6 m o n t h s * At l e a s t 100 gm o f so i l i s
r e q u i r e d *
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5 * 0 P r o c e d u r e

5.1 R e m o v e the samp l e from the jar and p l a c e i t on a
g l a s s c u t t i n g b o a r d . W i t h a s t a i n l e s s s t e e l kn i f e o r
g r a t i n g d e v i c e , b r e a k t h e s amp l e d own t o 1 / 4 - i n .
p i e c e s or l e s s and t ho rough l y m ix the s amp l e s .

5 .2 P i l l a w e i g h i n g d i s h w i t h a b o u t 50 gm o f so i l
and r e c o r d the w e i g h t of the so i l . Dry the so i l for
24 h o u r s a t a c o n s t a n t t e m p e r a t u r e o f 105 C . We i g h
t h e d r i e d so i l and c o m p u t e t h e mo i s t u r e c o n t e n t on a
d r y we i g h t b a s i s , i n a c c o r d a n c e w i t h ASTM D 2 2 1 6 .

5. 3 G r i n d t h e a a m p i th e g r i n d i
w - , . . . . * . , i& o y p a r u t U S

un t i l t h e y a r e f ine p owd e r s . S amp l e s w i t h g rave l a n d
l a r g e o r g a n i c m a t e r i a l s shou ld be s i e v ed f i r s t w i t h a
U . S . S t a n d a r d S i e v e N o , 1 0 . W e i g h a n d r e c o r d t h e
w e i g h t o f m a t e r i a l r e t a i n e d o n t h e s i e v e . A f t e r
g r i n d i n g i s c o m p l e t e , t h e p o w d e r s s h o u l d b e s i e v e d
w i t h a U . S . S t a n d a r d S i e v e N o . 2 0 0 . M a t e r i a l s
p a s s i n g t h e U . S . S t a n d a r d S i e v e N o . 200 a r e t o b e
u s ed £ o r t h e a n a l y s i s . Samp l e s w i th high c o n c e n t r a -
t i o n s o f o r g a n i c c o m p o u n d s may no t p a s s t h e No . 200
s i e v e a nd s h ou l d b e s i e v e d w i t h a U . S . S t a n d a r d S i ev e
No. 10 i f l e g s than 5 gm pa s s the r io * 200 s i e v e .
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5.4 P r e p a r e the samp l e cup by p lac ing a p iece of the
my l a r f i lm o v e r the b o t t o m of the l a rger ha l f of the
s am p l e c u p * S n a p the sma l l e r ha I f of the sample cup
ov e r t h e b o t t o m o f t h e l a r g e r ha l f . This c lamps t h e
m y l a r f i l m i n p l a c e . T h e f i l m s h o u l d b e t i g h t ,
wi thou t wr ink l e s .

5 * 5 F i l l t h e c u p w i t h t h e d r i e d * p u l v e r i z e d
s a m p l e s . Tap the cup on a hard s u r f a c e unti l no more
s e t t l i n g i s o b s e r v e d t o o c cu r and t h e sample s u r f a c e
i s v i s u a l l y f l a t a nd u n i f o r m . A 1/4 i n . t o 1/2 i n .
l a y e r of s amp l e shou l d be in each c up .
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5 . 6 T u r n t h e X - M E T 8 4 0 o n . T h e L C D s h o u l d read
" S E L F T E S T C O M P L E T E " a n d t h e " > " s i g n s h o u l d b e
d i s p l a y e d . T h i s d i s p l a y may b e r e p l a c e d b y "GA IN
C O N T R O L : C O U N T R A T E T O O L O W " . T h i s i s n o rma l .
A l l o w t h e m a c h i n e t o wa rm u p f o r a t l e a s t 1/2 hour
w i t h the p r o b e l i d c l o s e d . Open up the l i d and wa i t
an a d d i t i o n a l 5 m i n u t e s fo r ga in c o n t r o l s t ab i l i z a-
t i o n . Th e i n s t r u m e n t i s r e a d y t o m e a s u r e s a m p l e s *
K e e p t h e l i d o f t h e p r o b e o p e n f o r ga i n c o n t r o l
b e tw e e n t h e samp le a n a l y s e s *

3 .7 P l a c e t h e s am p l e c u p i n t h e p r o b e , mak ing sure
t h e l i d i a c o m p l e t e l y c l o s e d , a n d p r e s s " START " .

McB r i d e - R a t c l i f f a n d A s s o c i a t e s , Inc .
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A f t e r i t ha s f i n i s h e d s cann i ng , "ASSAYS" will appear
and t h e m e t a l s o f i n t e r e s t and th e i r concen t ra t i on s
(m g/ k g dry w e i g h t b a s i s ) wi l l a p p e a r on the screen .
R e c o r d t h e r e s u l t s o n t h e X- r ay Ana l y s i s Da t a S h e e t .
E n t e r " STD " o n t h e k e y p a d a f t e r each mea su r emen t a nd
r e c o r d t h e s t a n d a r d d e v i a t i o n o f count ing s t a t i s t i c s
for each m e t a l . S t o r e the s amp l e s i n glass storage
v i a l s fo r f u t u r e r e f e r e n c e . Repo r t re su l t s by tota l
we t we i g h t . Ca l c u l a t i o n s a r e a s fo l l ows :

Sample Wet wt.

CO
<M
O
O

X Results = Corrected Results (mg/kg)

Fo r s a m p l e s t h a t w e r e s i e v e d w i t h a U . S . S t a n d a r d
S i e v e No . 10 , t h e we i g h t o f ma t e r i a l s r e t a i n e d should
b e s u b t r a c t e d f r o m t h e s a m p l e d r y w e i g h t i n t h e
c a l c u l a t i o n s :

Sample Dry wt. - Retained Sample wt. _, , , ,. .——K————£________...__————K———— x ResuUs (mg/kg)

Corrected Results (mg/kg)

6 . 0

6 . 1 T h e k n i f e , g r a t i n g d e v i c e , a n d c u t t i n g b o a r d
s h o u l d b e d e t e r g e n t w a s h e d a n d t a p w a t e r r i n a e d t o

•I
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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r emove a l l d i r t and a i r d r i ed b e tw e e n samp 1 e 5. The
cup s s hou l d be d e t e r g e n t washed and tap wa t e r r i n s ed
b e t w e e n s amp l e s a n d a i r d r i e d . R e p l a c e t h e my l a r
fi lm be tween each ana ly s i s .

Qua 1 i t y ̂ Assurancg/gua l i ty Con t r o l M e a s u r e s

7.1 Ten p e r c e n t of the samp le s will have a r ep l i c a t e
a na l y s i s t o e v a l u a t e ana l y t i c a l p r e c i s i o n . Random ly
c h o o s e 1 s amp l e and p r e p a r e a s e p a r a t e a l i q u o t and
p e r f o r m a n a l y s i s i n a c c o r d a n c e w i t h S e c t i o n 5 . 0 .
Re c o r d the r e s u l t s on the . " Ray Ana l y s i s D a t a S h e e t .
R e c o r d t h e r e s p e c t i v e s t anda rd dev i a t i on s o f c oun t i n g
s t a t i s t i c s .

7.2 C om p u t e t h e d i f f e r e n c e s f o r e a c h me ta l concen-
t r a t i o n b e t w e e n the or i g i na l ana lys i s and the repl i-
ca te a n a l y s i s . If any va l u e s d i f f e r by g r ea t e r than
2 r e p o r t a b l e s t a n d a r d d e v i a t i o n s , t h en c o n d u c t a
s e c o n d r e l i c a t e a n a l y s i s on a th i rd a l iquot from the
s a m e s a m p l e * R e p o r t a b l e s t a n d a r d d e v i a t i o n i s
d e f i n e d a s t h e g r e a t e r o f t h e two v a l u e s o f t h e
s t a n d a r d d e v i a t i o n o f c o u n t i n g s t a t i s t i c s a n d t h e
ca l i b ra t i on mode l s t a n da r d dev i a t i on .

00
CM
O
O

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBr i d e -Ra t c l i f f and A s s o c i a t e s , Inc .
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STANDARD OPERATING PROCEDURE

Numbe r :
Or ig ina ted By :
App r o v e d By :

SOP-HWCL-03
PRW
WRT

Page :
Date :
S t a t u s :
Rev. :

7 of 7
Jan. 1986
Final
0

0
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

7.3 To c h e c k f o r i n s t rumen t prec i s ion , perform
an a n a l y s i s of a known s tandard . This should be
p e r f o r m e d on c e « e r d a y . If the average of the
s t a n d a r d r e s u l t s v a r y g r e a t e r than. 2 repor t able
s t a n d a r d d e v i a t i o n s , then o p e n the l i d of the
p r o b e to a l l ow i t to undergo gain contro l for 15
m i n u t e s . Re r a e a s u r e t h e samp le .

8 . 0

t
t

R e f e r e n c e s

in
O
00
C\Joo

8 ' 1 Op _ e r a t in g In s t r u c t ions : X Met 840 Po r t a b l e XRF
Anajjr.£ejr , Co l umb i a S c i e n t i f i c Indus t r i e s , 1 9 8 5 .
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Ml ME ttd Mi Mi[ •Ml •• Hi IMi MHI

X-RAY ANALYSIS DATA SHEET
PROJECT NO.: PROJECT: CLIENT: METALS CONCENTRATION/SAMPLE STANDARD DEVIATION
DATE TESTED: BY:

SAMPLE NO. DEPTH SAMPLEDATE
TARE

WEIGHT
CAN PLUS
WET SOIL

CAN PLUS
DRY SOIL

WATER
CONTENT

ARSENIC
MODEL 90-32
MOOCL OL*M

CHROMIUM
MODEL 30<Mooet. oc» 204

COPPER
MODEL 30-42
MODEL 01.-18

LEAD
MODEL SO • 1MMCOCL OL-t01

ZMC
MODCL ao-86MOOC1.Dt.-M

REPLICATE
SAMPLE NO.

STANDARD
SAMPLE NO.

METAL STANDARD VALUE
EHO-OF-OAY VALUE

isra±9r

Cr 1«3C±20O

DEV. REPLICATE 1 RESULTS

DIFFERENCE
LESS THAN 2

STANDARD DEVIATIONS? Q YES LI NO D YES Q NO DYES O *es D vcs D MO
CHECKED BY:
DATE:
STATUS:

D OBAFT

Cu REPLICATE 2 RESULTS

Pt> t74±«3 DIFFERENCE
Zn 2912 ±Bt LESS THAN 2STANDARD DEVIATIONS ? DYES QNO Q YES D NO Q YES NO D D NO

McBrWe-Ratdiff and Associates, inc.

0 0 2 8 9 6
002896
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McBrfd* - Pe t c l i f f S. Associate*. Inc., Houston, Te-«« MPA F i l e - No. 85-317

- SOUTH CiWALCfiOE S I T E

So i l Surrooat* Tes* Pegults

u*ter
Sample Met* IB Content,Sample Depth S**to-l» teat [percentNo. - f t - Date Date ! 01

aOI-ABOT-OI 7 2-3-86 2-10-96! J3 . 1
AOV -4^2-01 4 2-3-86 2-TO-861 1 7 . 3
Ayl-AEWS-ul 5 2-J-86 2-TO-Sbi 15 .7
A'>l-AE:->4-0! 3 _-i-86 2-IO-86; 1 * .%
A01-AB05-V* 5 2-3-86 2-1O-68! 15 .5AO t -Aeoe-c'i 6 ;'-3-se 2- t o-ee i 14 .2AG1-A607-01 4 »86 2-1U-86T 15.5A<ji-«&o*-oi e 2-3-86 2-io-e*; i*,o*-.>i-Aeo-ii-t'i 4 1-4-86 2-7-e* : 20.2AOT-AElO-Ot 12 2-5-96 2-10-861 25.6
AOt-Aeil-C-l 5 2-5-85 2-1O-86! 18 .5A02-AB01-V1 5 1-31-86 2-7-66 : 15 .4
A02-AP02-01 3 1-S1-36 2-7-86 ! t 7 . 2AO^-A&?J-OI 7 -31-se 2-7-ee r t e .9
A0i-fte04-t.il 6 -31-86 2-7-86 I 1 7 . 8
A02-AB05-01 4 -3T-86 2-7-86 ! 18.4
AQ2-AB96-01 6 -31-86 2-7-86 1 IS.OA02-AB07-01 4 -31-86 2-7-86 i 15.5A02-Aeo8-C'1 7 -31-96 2-7-86 f 14 ,6•W2-AeW-Qt 4 -31-86 2-7-86 I 1ft. 8
A02-AeiO-"1 5 -31-86 2-7-86 I 1 7 . 0
A02-A611-VT 7 1-31-86 2-7-86 '. 15.2
AOJ-ABOT-O1 1O 2-8-86 2-HO-88! 26.1A03-AeO2-<JT 5 2-6-66 2-1f>-86: 6. 3A04-A801-01 7 2-4-56 2-7-86 ! tS .S
A04-AB02-OI 5 2-4-86 2-7-86 : 13.5A04-Aeo3-iil 8 2-4-86 2-7-86 ', 17.6
A04-AEW4-01 4 2-4-86 2-7-66 ! 19 .0
AO4-A8O5-OI 3 2-4-36 2-7-36 f t8. 1ft04-AB06-01 8 2-5-86 2-11-881 22.1
AOt-4BO7-Ot 1O 2-5-86 2-11-86! 2 1 .2
AO4-Aeo8-«t 5 2-5-86 2-11-86! 19 ,4Aot-ftBC9-oi 11 2-e-ee 2-n-ee: 23.0
A04-AB'.CM)t 6 2-6-68 2-M-eer tS.S
A04-A611-01 8 2-6-96 2-1 1 -861 1S.8A04-Aet2-01 7 2-6-86 2-11-86! 16 .7
A04-A613-O1 6 2-7-88 2-t9-86; 18 .2AIM-AB13-02 12, 2-7-S6 2-19-98! 30.5
A04-A6I4-01 5 2-7-86 2-19-86! 13.8A04-A615-01 10 2-7-86 2-19-86! 28.0
A05-AB01-01 4 1-16-86 1-21-86f 22.3A05-AB02-01 4 1-17-86 1-21-86! 20.3

Areenic
COL'S*) atd.Cone. dev.

BOL 53
EDU 57
EDL 54eou 60
Etll. 61
BOL t.7
POL 5i9
EOt 5-t
60L 58
SQL 5?
KX 4?
BOL 50
BDL 50BOL 52BOL 50
POL 47
BOL J6
6DL 52
60L 46
BOL 49
60L 50
BOL 49
80L S3
BOL 48
BOL 43BOL 36BOL 3760L 49BOL 53KJL 49eat 55
ML 59
SOL S3
BOL 55
COL 49BOL 44
BOL 46BOL 56
BOL 51
BOL 45
BOL 48BDL 53

Diromtun
CX'&S)1 Std.Cone. Oev.

en. 2C-4EOL 2'."»POL *•»*
£CL 2'W
ECL 204
EDL 204etn. 204
£OL 204
K)L J<.«4
BOL 2iM
£OL 204
BOL 204
BOL 204
E.-OL 204
BDL 204
6DL 204
BDL 2046DL 204BK. 204BOL 204BOL 204BOL 204
BEL 204
BOL 204
BOL 204
BOL 204
SOL 204BOL 2-MBOL 204BOL 204
SOL 204
SOL 204
BOL 204
eOL 204
BOL 204BOL 204
BOL 204
BOL 204
80L 204
1?4 204
BOL 204
BOL 204

Copo«rtOL-^5) • td.Cone. dev.

80L 42
BOL 42
BOL 4260L 42
60L 4^
BOL 42
60L 426OL 42
BOL 42BDL -12
HX 42
BOL 42
DDL 42
BOL 42BOL 4;

29 42
BOL 42BOL 42BOL 42BOL 42BOL tZSOL 4260L 42BOL 42
BOL *-£
BOL 42BOL 42BOL 42
BOL 42

42 42
BOL 42POL 42
BUL 42
BOL 42
BOL 42
BOL 42
BDL 42
BOL 42
BOL 42BOL 42
BOL 42
BOL 42

Le*d
CBL-10Uatd.
Cone. dev.

125 162
1 12 162
1 2<J 16^
166 t62
1 33 162
127 T62222 t62
BOL 162
210 162
SOL t62
165 T62
140 162
249 16£
1S2 162171 162
242 162
BOL 162162 162
143 162158 162129 162226 t62147 162BOL 162171 162
190 16210S 182;83 162146 T62149 162
175 162165 162
ISO T82
255 T62123 1621 14 t62
144 182122 162
104 162BOL t62
(58 162
208 182

Zinc<QL=3Q> atd.Cone, d*v.

BOL 56
196 56304 56141 56247 56
BOL 5635 5647 58BOL 56ei 56BOL 56BOL 5660L 56
BOL 56BOL 56BOL 566OL 56ea. se
BOL 56eot seSOL 66COL 56
HX 56ea. seBOL 5660L 56BDL 56BOL 56BOL 5660L 56BOL 56BOL B6BDL 56
60L 5660L 56BDL 56BOL 5S60L 56BOL S6BOL 56BOL 56BDL 56

(1) Total wwight basis. (2> BOL As notes belou detection l im i t s . C3> Ory weight basis. C41 DL denotas detection I t m f tB .

0 0 2 8 9 8
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& Associates, Inc. . Houston, T«-a« MPA F t (• Ma. 85-317

- SOUIH CAVALCADE SITE

So i l Surroaate last Results
(1), (21

W«ltr
Saoipte Met** * Content,

S*npl» Depth SwipF* Test I percentNO. -f t- Date D«t« I CO

A05-AB03~01 5 1-17-86 1-21-86! 11. T
A05-A6O4-O 1 3 1 - 1 7-86 I -.' I -66 ! 1 8 .7
Af5-Afw.5-r.r1 4 1-17-86 2-4-86 ! 1 5 . 7
A-jfe-Aeyl-uV 4 1-2O-S6 1-24-86'. 17. ft
AOe-6E!'j^-O1 6 1-20-86 1-24-66! 16 .7
A06-ABO3-O1 6 1-2O-36 1 -25-66 t 34.6
A06-fleG4-Gt 3 t-20-66 1-23-661 T94.0
A08-AB05-01 2 1-20-88 1-24-86! 10. S
A06-Aeo5-02 5 1-20-66 1-23-86! 19 .0
AOe-A&Ofc-Ol 2 1-21-86 2-4-66 I CTAP)
AO6-AB06-O2 5 1-21-88 t-23-SSi 16 ,9
AQ6-AB06-0:i S t -2 1-66 1-23-88! 26.?
A06-AB07-t'l 5 1-2T-86 1-23-86! 19 .0
AOe-ASOi-I-Ot 2 1-21-88 1-24-861 J5.2AO6-ABO9-O1 6 1-21-96 1-24-861 18.4
A06-AP10-01 4 H-21-86 1-23-86! 23.7
A07-AB01-OT 8 1-16-88 1-21-861 2O.1
AO7-A802-Q1 4 1-16-88 1-21-SSt 2 1 . 3AQ7-ABO3-O1 6 1-16-86 1 -21-66 1 18 . 1
AO7-A&03-02 8 1-1O88 1-21-86! 19 .7AQ7-ABf>4-oi 4 1-16-66 1-21-ee; 26.0
A07-AESJ5-01 2 T-17-S6 1-23-86! 19.6
A07-A606-01 2 1-20-96 1-24-861 7.3
A07-A606-02 3 1-2O-86 1-24-861 23.2
AO7-AB07-O1 2 1-20-86 1-24-86: 13 .3AC7-AB07-02 6 1-20-86 1-24-86! 29.7AOS-ABOT-Ot 2 1-20-36 l-24-86r 15.660S-AB02-01 4 1-20-86 1-24-861 17. 1A09-AB03-Ot 2 1-20-66 1-23-861 22.7
A08-A6Q4-O1 4 1-21-86 1-23-861 18.4A09-ABO1-Q1 2 1-15-88 1-21-66! 9.2
A09-ABO2-O1 2 1-15-88 1-21-661 12 . t
Afi9-A£!O3-Ot 8 1-T7-86 t-M-861 17.4
AtM-AB-X-Ol 3 1-17-86 *-24-8et T4.6AO3-AB05-Ot 5 1-lS-ee 1-23-86! 17.6
AQ9-ASOQ-O1 4 1-24-86 2-4-86 : 2O.6
A09-A607-01 4 1-24-86 2-4-86 ', 24 .7
A09-AB08-O1 4- 1-25-86 2-4-86 ! 9.4
A09-AB09-01 6 1-27-86 2-4-66 : 2O.4ft10-A80l-Ol 8 1-15-86 1-21-88! 16.8A10-AB02-01 6 1-15-66 1-21-ee: 19.0
A10-A6O3-O1 3 1-1P-66 1-24-86! 17 . 1

Arsen 'C
(OL-8?) Btd.
Cone . d*v ,

60L 47
60L 58
ML 52
60L 52
BO. 5'?
SOL 52
3^5 57
eOL 240&OL 57

279O 277
EOL 51
SQL 44
BOL 51BOL 33
BOL 49
SOL 58BDL 47
BOL 35
EOL 4160L 51
106 45
eOL 52
151 32
206 52
SOL 5180L 53
COL 32
6DL 45BDL 55BOL 49353 32
170 32eoL aeSOL. 58
BDL 49
POL 46BOL 45
164 32
BDL 50BOL 44
BOL 47
BOL 46

Chromi un
COL«*!?1 std.
Cone. dev.

60L 204BOL 204
BCL 2f4
&DL 2r>4
BDL 204
eOL 204
BOL 204
BOL 204
BOL 204
tOL 204
BDL 204
POL 204
60L 204
8DL 204
BOL 204
BOL 204
BOL 204
BOL 204
EOL 204
BOL 204
BOL 204
60. 204
109 204
BOL 204
60L 204
SOL 204
BOL 204
BOL 204
60L 204
BOL 204BOL 204
BOL 204BOL 204
POL 2O4
80L 204
60L 204
BOL 204BOL 204
BOL 204
BOL 204BIX 204
BDL 204

Copoer
CQL«;5)

Std.
Cone. dov.

BOL 42
SOL 42
POL 42
&3L 42
BOL 42

59 42
222 42
BOL 42
BDv. 42
BOL 42
K3L 42
BOL 42SOL 42ei 42
BOL 42
BOL 42
BDL 42BOL 4244 42
BDL 4260L 4260L 42
60L 42BOL 42
BOL 42
SIX 42126 42etx 426DL 42BOL 42488 42

47 42
BOL 42COL «2
60L 42BOL 42
BOL 42
BOL 42

32 42BOL 42SQL 4227 42

LeadcDL-ton
std.

Cone . d«v .

BOL 162
BOL 162
2J5 1S2
1 80 1 62
227 162
10? V62
3W3 162
BOL 162
BOL 162
BOL 162
BOL 162
(46 162
104 162
123 152
153 182
t71 162
112 162
147 162120 1621 78 162BOL 162
4OO 162
BOL 162
BOL 162
232 162155 162163 162201 762
177 162
113 162197 >62BOL 162
18? 162244 162
287 162
J26 162190 162
BOL 162BOL 162106 162123 162
135 162

Zinc
COL=30) otef.COTIC. dfl','.

BOL 56
BOL 56SOL 56BDL 56BOL 56277 56

1034 56
2062 56
6OL 56
198 56
BDL 56
BOL 56
BDL 56BOL 56BOL 56SOL 56
BOL 56524 5643 566OL 56

33 56314 56
557 56
BOL 96

72 S8
BOL 96BOL 53BOL 98BOL 96BOL 981228 96153 K
BOL 56

40 96BOL 96BOL 56BOL 9660L 96
BOL 06SOL 96 IBOL 98 1BOL 56 t

ft) Tot*t w*n?ht b*»(«. CZt BDL denotes ba>ow detection l im i t s , (3) Dry u«i9ht b*Si». C4> CL d«notM dat*ctlon N*tt«.

0 0 2 8 9 9
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- P»teUff & Aanocicta*. Inc... Houston. Tu-na HPA F i t» No. 6V317

KQPPEPS - SOUTH caVALCAQE SITE

Paqa 4

SurroaatP Test Poaultg £ppml

Water
Sample Met»r» Content.

Sample Depth So«Pla last IpereentNo. -f t- Oat* Oat* I U>

A17-AB02-01 5 1-27-86 2-6-66 I 15.6
A18-A&OI-O1 7 1-27-86 2-6-86 : 17 . 3
A19-AB<-.'1-01 % 1-27-86 2-8-66 t 24.0
A 1 9-4602-01 4 T-27-86 2-6-86 : 14.3i2o-ABC'V-ot 2 1-21-86 1-23-351 14 .7
A20-Aeol-O2 4 f-21-86 1-23-661 15 .7A21-A601-01 2 1-21-66 1-23-86! 1S .&A21-AB01-02 4 1-21-86 1-23-3*; 3.3
A22-ABf1-Oi 1 1-29-36 2-6-86 ! 13 .7
A22-A601-O2 4 1-23-88 2-6-86 1 14 .2A23-A601-O1 1 1-29-86 2-6-86 '. 16 .2
A23-A601-02 « 1-29-88 2-6-86 ! (9 .2A24-ABQ1-01 7.5 2-7-86 2-19-86: 25.7A24-ABO2-O1 5 2-7-86 2-19-SSi 13 .8
A24-AE03-C1 12 2-7-86 2-19-8?! 25.6A24-AB04-O1 6 2-11-86 2-24-8?: 22.5A24-A&05-Gt u 2-11-86 2-24-86! 24.9
A25~AE»>1-01 5 2-3-86 2-10-681 16.5625-AB02-01 8 2-3-36 2-10-S6; IS. 2
A25-Ae»>?-01 7 2-4-86 2-7-66 ! 20.5
A26-ftB01-C'J 5 2"tt-S6 2-24-86! 16. 3A26-A&32-0\ 13 2-11-86 2-24-86! 31 . 1
A26-AeC'3-07 5 2-1 1 -86 2-24-86: 17 . 1A26-A&04-Q1 10 2-11-86 2-24-86! 25.6
A27-APCl-'Jl 2 2-14-66 2-24-86! 17 .9A27-A601-OS 4 2-14-86 2-24-861 16.3
A26-AB01-01 2 2-U-86 2-24-86! 14 .3A23-A601-Q2 4 2-14-86 2-24-S6: 16 . 1
A2S-A6O2-O1 2 2-14-86 2-J4-86: 16 .2
A28-AB02-O2 4 2-14-86 2-24-66; IS. 7

Arsentc
CDL=?9) •td.
Cone . d"v .

BOL 51
EDL 44
BOL 49
BOL 49
113 5860L 53
BOL 51BOL 53
60L 53
BOL 55
BOL 53
8DL 44
BOL 48
BOL 54
POL 51
BOL 45
BOL 32
BOL 48
BOL 54POL 48
SOL 46
116 4S
BOL 36BOL 45
BOL 53
BOL 43
BOL 56
6OL 52
BDL 58
EOL 43

Chrowium
CDL-8S) Btd.Cone. a*v.

BDL 204
EOL 2O4BOL 2t>4
EOL 2O4
SOL 204
ECU 204
8PL 204
60L 204
BOL i04
POL 204
80L i04
BDL 204
BDL 504
POL 204
BOL 204
BOL 204
2« i04
BOL ^04BOL 204BOL 204
BOL 204
BOL 204
BOL 204BOL 204
BOL 204
BOL 2i>4
BOL 204
BOL 204
80L 204eoL ro4

CortJ«r
CDL = .-5>

Std.Cone. d«v.

80L 42BCL 42
eOL 42
SOL 4260L 42
BOL 42
BOL 4225 4J
60L 42
BOL 42
BCL 42
BDL 42
BDL 42
BOL 42
BOL 42
BOL 42
BOL 42
BOL 4260L 42BOL 42
BOL 42
BOL 42
BOL 42BOL <2BOL 42
EtOL 42
BOL 42
BOL 42
BOL 42
SOL 42

Lead
tOL = 101 >

Std.Cone. 3*f.

BOL 162
BOL 162
152 162
153 162173 16^267 162
197 162184 162193 162
241 162
170 162
BOL 162
SOL 162
164 162
BOL 162
242 162159 162
144 162153 162BOL 162
116 162
60L 162BOL 16260L 162310 162
110 162215 162186 162320 162
2^3 162

Zinc(DL-JO) •td.
Cone. <J«v.

942 56
BOL 56
BOL 56BOL S6BOL 56
eOL 56
BOL 56BOL 56SOL 58
1S4 56BOL 56BOU 58
BOL 56BOL 56BOL 56BOL 56BOL 56BOL 56SOL 56
60L 56
BOL 56

42 56BOL 56BOL 56BOL 56BOL 56
POL 56
BOL 56- BOL 56POL 56

Total we^ht b*at«. <2) BOL d«r>ot*« beFou detection I tft . t * . C31 Or/ wai9ht b*st«. CO OL denoeva d*t«et(oo lt»tt«.

0 0 2 9 0 1
002901
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